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| x” Aniing avy on Book ſo perſect, 
40 ＋ E uy toltrabl tixſaCtion to a Learner 
and [| — — and ga Meaſuring ſor 
ſeveral Years, and thereby gain d Experience and 
| Thlag fm. that i y ran learted forme 
one Author, and ſome Things 
from Weber,! began to think of digeſting my 
Thoughts into ſome ſuch Method as might give 
a Learner full Satisfaction, * ut deing ae the ar "The 
Charge of buying ſo 8 Bb 
inportun'd thereunto by ſome Vie "F&l 8 ro 
work, and at laſt brought them to that 
you here find rhe following Won x. 


Thong 3 As to the Decimal Arithmetick, 1 have 
"A. as brief as the Mutter would well bear, to 
make | it „ egy 
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23. As to the multiplying of Feet and Inches, 
commonly call'd Croſi-Multiplication ; my Me- 

{ _ -thod differs from that which is uſually taught in 
other Authors, as being (I think) much ſharter 
and plainer. 1 TTY 
3. In meaſuring of Superficies and Solids, I 
have given the (Rand ee of the Rules, 
which I thought might be very acceptable to 
the Ingenious ; for indeed I always fook upon 
the Writing of a Rule without a Demonſtration, 
| (in any Part of the Mathematicks) to be but 
lame and defeQive ; and for want of knowing 
the Reaſon of the Rule, a Learner may commit 
| great Errors; beſides, when a Learner knows 
the Reaſon of the Rules, he may retain them 
better in his Me . The Rule for meaſuring 


„ * * „ e 


e 


| 2 Priſmoid and Cylindroid, I had out of Mr. 
| Foerard's Art of Gauging z but the Reaſon he 
| does not ſhew, neither have I found it in any 
| other Author; but that the Method is true, I 
: 7 | . 

have endeavourd to make plain, 


| The Demonſtrations of the Rules for finding 
the Area of an Ellipfis and Parabola; alſo the 
| Demonſtration: of the Rules for finding the ſo- 
| lid Content of the Fruſtum of a Cone and Pyra- 
| mid, the Solidity of a Globe, of a Spheroid, a | | 
Parabolick Conoid, and of a Parabolick Spin- ! * 
| dle, and their Fruſtums, I had from the ingeni- thi 
dus Mr. Ward's Toung Mathematician's Guide; the 
where the curious and ingenious Reader may lee. | 

many other Demonſtrations algebraically per- 
form'd : I have alſo demonſtrated the Rule for Nu 
finding the Solidity of a Globe out of Pargdte's. the 

Elements of if eh 


„„ OS Na a Eves 


5 aſe which of thoſe Ways be likes beſt. 


1 rations, is the Line of Numbers, commonly 
call'd, Gunter's Line, which is upon the — 
nary Two Feet, or Eighteen Inch-Rules, com— 


* 


* . 


__. Te PRES 
23d) publiſh'd in Engliſb, with many Additions, 
by the Reverend Dr. Harris, E. R. & and the 


> ſame is alſo done out of Srurmius s Matbeſis 


1 


Enucleata ; fo that the ingenious Reader 


* 
The Scale ſuppos'd to be uſed in all the Ope- 


monly uſed by the Carpenters, Maſons, Ce. 


3 becauſe | thought it needleſs, as well as im 


tinent, to write the Uſe of Sliding-Rules, or 
any other particular Scales, they being ſufficiently. 


treated of by ſeveral Authors, vis. by the above- 
2 nam'd Mr. Everard, in his Art of Gauging above- 
2 mention'd, where you have the Uſe of a Sliding 
Rule in Arithmetiek, Geometry, in meaſuring: 


of Superficies and Solids, Gauging, Cc. Like- 
wiſe Mr. Hunt has wrote largely of the Uſe of 
his Sliding-Rule, in Arithmetick, Geometry, 
Trigonometry, Gauging, Dialling, S. There 
are ſeveral others who have explain'd the Uſe 
of their own Rules; fo that the more curious 
2 may find full Satisfaction in thoſe Au- 
thors. | 
One Thing I have omitted in the Book, which 
I think may not be very improperly inſerted in- 
this Place ; that is, how to find a Number upon 
the Line. If the Number you would find, con- 
liſts only of Units, then the _— upon the 
Line repreſent the Number ſought: Thus, if the- 
Number be 1, 2, 3, Sc. then r, 2, 3, Ec. 3 
the Line, repreſents the Number ſought. Bot 
if the Number conſiſts of two Figures, that is, 
of Units and Tens, then the Figure. upon the? 
: A 3 Ruls: 
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ine is 30, and-4 of the large Diviſions (count- 
ed forward) is the Point repreſenting 34 ; and 


3t 340 were to be found, it will be at the ſame 


Point upon the Line; and if $04 were to be: 


found, then the 3 upon the Line is 300, and 4. 


of the ſmaller Divi (counted forward) is the 


upon the Line ftands for Thouſands, and the. 
larger Diviſions are Hundreds, the leſſer Divi- 
ſions are Tens, and the tenth Parts of thoſe leſſer. 
Diviſions are Units. Thus, if 2735 were to be. 
found, then the 2 is 2000 ;. and the 7 larger Di- 


viſions (counted forward) is 700 more; and 3. 
of the leſſer Diviſions is 30 more; and half of 
one of the lefſer Diviſions is 5 more, which is. 
the Point reprsſenting 2735. You muſt remem- 
ber, that between each Figure upon the Line 


there are 10 Parts, which I call the larger Divi- 


ſions ; and each of thoſe larger Diviſions are ſub- | 


divided (or ſuppoſed fo to be) into 10 other 


Parts, which I call the ſmaller Diviſions; and. 


cach of thoſe Parts ſuppoſed to be ſubdivided a- 
gain into 10 other Parts, c. You mult alſo re- 
member, that if 1, in the Middle of the Line, 
ſtands only for 1, then 1 at the upper End will 
be 10, and x at the lower End wilt vnly be ; 


but if 1 at the lower End fignifies 1, then 1 in | 


the Middle ſtands for 10, and 1 at the upper 
End is 100, Sc. ro 
Tbere is one Thing more which I would have 


my Reader to. underitang, and that is, * ” 


W-S -— > 
„ 


the 


ſenting 304. If the Number conſiſts 
of four Places, or Thouſands, then the Figure 


Square equal, you need but extract the ſquare. 


The PREFACE Ta 


find all ſuch proportional Numbers made Uſe of 
in the Proportions about a Circle, and of a Cy- 
linder,.and in other Places ; which Thing may 
he of good. Uſe, to know how to correct a Num- 
ber, which may happen to be falſe printed, or 
to enlarge any Number to more decimal Places, 
for more Exactneſs; for tho I have mention d 
what ſuch Numbers are, yet I have not ſhewn 
how to find them, which a Learner may be a 
little at a Nonplus to do; tho they are eafily 
found by. the Rules there laid down. I ſhall 


therefore give two or three Examples, in this 


Place, of finding ſuch Numbers, which may 
enable my Reader to find out the reſt. 
And, firſt, let it be requir'd to find the Area 


of a Circle, whoſe Diameter is an Unit. | 


By the Proportion of Van Culen, if the Diame- 


ter be x, the Circumference will be 3.1415926, 


Sc. whereof 3.1416 is ſufficient in moſt Caſes. 
Then the Rule teaches to multiply halfthe Cir- 


 cumference by half the Diameter, and the Pro- 


duct is the Area: That is, multiply 1.5708 by 
5, (vis. half 3.1416 by half 1) and the Product 
is . 78 54, which is the Area of the Circle, whoſe 


Diameter is . 


Again, if the Area be requir'd, when the Cir- 


cumference is 1, firſt, find what the Diameter 
will be, thus, as 3.1416: to 1: : fo is 1 to. 


318309, which is the Diameter when the Cir- 
cumference is 1. Then multiply half. 31830 


by half 1; that is, . 1 59154 by .5, and the Pro- 


duct is .079577, which is the. Area of a Circle 


whoſe Circumference is :. | 


If the Area be given, to find the Side of the 


.oot 


* 
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Root of the Area given, and it is done : So the 
ſquare Root of 78 53 is .88,62, which is the. 
Side of a Square equal when the Diameter is r. 
And if you extract the ſquare Root of .079577, 
Dit will be. 282 1, which is the Side of the Square. 
l equal to the Circle, whoſe Circumference is 1. 
If the Side of a Square within a Circle, be 
requir'd, if you ſquare the Semidiameter, and 
double that Square, and out of that Sum extract 
the Square Root, that ſhall be the Side of the 
| Square which may be inſcrib'd in that Circle; 
[| fo, if the Diameter of the Circle be 1, then 
' the Half is .5; which ſquar'd, is .25, and this 
i# doubled is .5, whoſe Square Root is .7071, the 
| Side of the Square inſcrib'd. : 
Again, if the Diameter of a Globe be 1, to 
find the Solidity. In Sect. XI. Chap. II. it is 
demonſtrated, that the Globe is + of a Cylinder 
of the fame Diameter and Altitude: Thus, if 
the Cylinder's Diameter be x, and its Altitude 
or Length be alſo 1, find the Solidity thereof, 
and take = of it, and that will be the Solidity of 
the Globe requir'd. Now, if the Diameter be 1, 
the Area of the Circle, or Baſe of the Cylinder, 
is. 78 54, (as is above ſhewn) which multiply'd 
by 1, the Altitude of the Cylinder, and the Pro- 
duct is alſo . 78 54, the Solidity of the Cylinder; 
= whereof is 5236, which is the Solidity of the 
Globe, whoſe Diameter is . 15 
From what has been ſaid, the Reader may 
eafily perceive how all other proportional Num- 
bers are found, and may examine them at his 
| Pleafure. = F 9 
I ſhall not enlarge any farther upon the Mat- 
| ter, but leave the Book to ſpeak for itſelf ; 1 7 
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if it prove beneficial to the ingenious Praftitio- 


ners, | have my Deſire. So, wiſhing my ingeni- 
ous Reader good Succeſs in his Endeavours, not 
doubting. but he will reap Profit hereby 3 which 


that he may, is the hearty Deſire of his Welk 


wiſher. 
* 
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CHAP. I. 
Notation of DECIMALS. 


d EC! MAL Fraction is an artificial Way 
| =; of ſetting down and expreſſing of Natural 
or Vulgar Fractions, as whole Numbers: 
And whereas the Denominators of Vulgar 
PFractions are divers, the Denominators 
cimal Fractions are always certain: For a De- 
imal Fraction hath always for its Denominator an 
nit, with a Cypher or Cyphers annex'd to it, and 
muſt therefore be either 10, 100, 1000, 10000, CH 
And therefore, in writing down of a Decimal Fracti- 
n, there is no Neceſſity of writing down the Deno- 
inator ; for by bare Inſpection it is certainly known, 
t conſiſting of an Unit, with as many Cyphers an- 
exed to it as there are Places (or Figures) in the Nu- 
merator. 8 : 


a # # 


B r 


— — _ 
+. I 


2 Notation of DECIũ AIS. Part l. 


Example. This Decimal Fraction = may be 

written thus, . 26, its Denominator being known to 
be an Unit with two Cyphers; becauſe there are two 
Figures in the Numerator. In like Manner, £5 2? 
f be thus written, . 125; and 2232 thus, 3575 
1. thas, 0756; and e thus, 005 3. 

As whole Numbers increaſe in a Decuple, or ten- 
ſold Proportion, towards the left Hand, ſo, on the 

» Decimals decreaſe towards the right Hand, 


contrary 
in a decuple Proportion, as in the following Scheme. 


SY 
SZ 2 84 
3 Z 2 
SS 4 3.5 
- — 2 — 3 2828 : 
= -- — = 8383 F f 
- — 232 8 8 2 82 32 a 
S = O e222 „e 
22 2 2 22 2 32 2 — 3.2 
8 3 338838 88 3383 8 853 
E SEEERESERE EER 
„ ener : 
— Hence it 2 that Cyphers put on the right I | 
Hand of whole Numbers, do increaſe the Value of 0 
thoſe Numbers in a decuple (or tenfold). Proportion; * 


but being annexed to the right Hand of a Decimal 'F 
Fraction, do neither increaſe nor decreaſe the Value 
thereof: So s is equivalent to 2:5 or .25. And, 
on the contrary, tho in whole Numbers Cyphers pre- 
fix'd before them, do neither increaſe nor diminiſh 7 
the Value; yet Cyphers before a Decimal Fraction, 
do diminiſh its Value in a decuple Proportion: For 
-25, if you prefix a Cypher before it, becomes 355, of 
or o25: and .125 iss, by prefixing two Cy- ® 
phers before it, thus, 25. And therefore, when 
you are to write a Prima Traction, whoſe Denomi- 5 


aator hath more there are Figures in 
22: 19 | the 


* _—_— 


—. 


— Part I. Reduction of DEcIMALS. 3 


— mhle Numerator, they muſt be ſupply'd by prefixing 
be ſo many Cypbers before the Figures of your Nume- 
to rator; as, ſuppoſe n were to be written down 
wo without its Denominator ; here, becauſe there are 
5 * three Cyphers in the Denominator, and but two Figures 
5; nin the Numerator, therefore prefix a Cypher before 19, 
and ſet it down thus, .o19. 

en- The Integers „ane from the Decimals ſeveral 
the Vays, according to Mens Fancies; but the beſt and 
nd, moſt uſual Way, is by a Point or Period; and if there 
2. bde no whole Number, then a Point before the Fraction 
is ſufficient; Thus, if you were to write down 317 

fs it may be thus exprefs'd, 317.217 z and $95... 


I ; thus, 59.0023; and 823 thus, . 007 5, Ce. 

eie eee e r 

* CHAP. I 
Reduction of DE CIMALS. 

N | Redublon "of al there are three Caſes : 1, 


. To reduce a vulgar Fraction to a Decimal. 2dly, 
To find the Value of a Decimal in the known Parts 


vj 


hg |; of Coin, Weights, Meaſures, Oc. Zly. To reduce Coin, 


ws Weights, Meaſures, Cc. to a Decimal, Of theſe in 
their Order. 0 


cimal 
I. To reduce a vulgar Fraftioa to a Decimal. 


Value 3 
And, 
Tw# RULE 


pre- 
iſh 2 
ion, As the Denominator of the given Fraction is to its 
: 54s Numerator, ſo is an Unit (with a competent Number 
of Cyphers annex'd) to the Decimal requir'd. | 

) Cy- 3 Therefore, if to the Numerator given, you annex 
when Js competent Number of Cyphers, and divide the Re- 
— 55 „ 

res in | yo 


the A wu 


—— 


bt Reduftion of Dzcimarls. Part I. 


fult by the Denominator, the Quotient is the Decimal a 
equivalent to the vulgar Fraction given, 1 


Example 1. Let 43 be given, to be reduc'd to a De- 
cimal of two Places, or having 100 for its Denomi- 
nator. | 

To 3 (the Numerator given) annex two Cyphers, 
and ic makes 300; which divide by the Denomina- 
tor 4, and the Quotient is .75, the Decimal requir'd, 
and is equivalent to 4 given. = 

Note, That ſo many Cyphers as you annex to the 

ven Numerator, ſo many Places muſt be prick'd off 
in the Decimal found; and if it ſhall happen that 
there are not ſo many Places of Figures in the Quoti- 7 
ent, the Deficiency muſt be ſupply'd, by prefixing fo 
many Cyphers before the Quotient Figures, as in the 
next Example. | 2 = 


Example 2. Let N be reduc'd to a Decimal having 
fix Places. | - = 

To the Numerator annex ſix Cyphers, and divide 
by the Denominator, and the Quotient is 52353; but 
it was requir'd to have fix Places, therefore you muſt 7 
prefix two Cyphers before it, and then it will be 
.005235, which is the Decimal requir'd, and is equi- 
valent to r- | | 3 


= 2a 
bt 
T xD 
= 


See the Work of theſe two Examples. 
5 373). 0 03235 
2 £45 0 
20 „ 
20 2040 3 
—— ID 210 | 2 | 
& -.. 365 3 


4 


2 


Remainder is very inſignificant, it being leſs than 1 
Part of an Unit, and therefore is rejected. 
11.7 


In the ſecond Example there remains 345, which 


+ 


wa — 


rr r 


1 . ud the Value of a Decimal in the known 


Parts of Money, Weight, Meaſures, &c. 


The RULE. 
Multiply the given Decimal by the Number of 


Parts in the next inferior Denomination, and from 
= the Product prick oft fo many Places to the right 
Hand as there were Places in the Decimal given; 
and multiply thoſe Figures prick'd off by the Number 
of Parts in the next inferior Denomination, and 


prick off ſo many Places as before, and ſo continue 
to do, till you have brought it to the loweſt Denomi- 
nation requir'd. | OM 
Example 1. Let . 7565 of a Pound Sterling be given 
to be reduc'd to Shillings, Pence, and Farthings. 
Multiply by 20, by 12, and 4, as the Rule directs, and 


1 always prick off four Places to the right Hand, and you 


will find it to make 15 5. 14. 24. See the Work. 


A more cempendious Way of finding the Value of 
the Decimal of a Pound Sterling. 


| Double the firſt Figure, (or Place of Primes) and 


it makes ſo many Shillings; and if the next Figure 
(or Place of Seconds) be 5, or more than 5, for the 
5 add another Shilling to the former Shillings; ym 


- 


a as 
. 


4 * 7 
* "7" N _—_ 
{> "2 
VARs $i COT oy . N 
— = 2 ee 1g 4 ad 1 4 . P 
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-” Ef Dzcruars Part I. 
or 


„* — — 8 AM 


a.. * 


ev. _ in the ſecond Place count ten, and to 
in the third Place, and reckon 


3 arthings; but if they make above 1 
Sr. 38, abate ys and add 5 


Let 695 of a Pound we reduc'd to 
Abeiky and 
Firſt, Double your 6, and it makes 12 5. then take 
8 out of 9, . reckon another Shilling, and 
it makes 13 5. 4 remaining is 4 Tens, and the 
s makes 45, which being _— 38, you muſt there. 
fore caſt away 2, and there refts 43 Farthings, which = 
10 d. 3. So the Anſwer is 135. 10 d. 2. 4 
| = - 
so the Value of - 3 6 
And the Value of . 878 = 17 6+ 
And the Value of .417 = 384 


t 


And ſo of any other. 
Let. 59755 of a Pound Troy be reduc d to * 
ä hts, ins. 


—— — ä * pros Fr. 
341200 mon 7 3 * 


— 
2 1 
— 


Tae Deciuars. 


Let .43569 of a Tun be redue'd to Hundreds, 


Nun and Pounds. 
"Multiply by 20, by 4, and by 28, and the Anſwer 


will be 8 C. 2 qrs. 24 t fer? 


Facit 8 2 23.9456 


ES LESS 


5-H 94560 
Let .9595 of a Foot be reduc d into Inches and 


"4 
2 2 
— - 
Ces : , 
5 
— 
ces, 
1 
} 


ays | 
you 
ſer e. 


Facit 11 Inches, 2 Quarters. 


2 il. To reduce the 2 Parts of Money, 
1 Weight, Meaſure, &c. to a Decimal. 


The RULE. 


To the Number of Parts of the leſſer Denomination 
given, annex a competent Number of Cyphers, and 
. ava by the Number of ſuch Parts that are contain d 
in the greater Denomination, to which the Decimal 
! 2 to be brought; and the * is the Decimal 


2 N . 
| | 8 = q 
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8 Reduction o WD ECIMALS. art I. 
. n * - 5 - * * E * * F 5 


Example 1. Let 6 d. be reduc'd to the Decimal of a 
"IS, = b 2 


To 6 annex a competent Number of C 
poſe 3) and divide the Reſult by 240, 
2 Pound) and the Quotient is the Deci 
240) C. ooo. oz 5 


— — 


e Pence in 
ren. Bf 


requir d. 


1200 =; 
— Facit .025 


Example 2. Let 3 d. 5 be reduc'd to the Decimal of 
a Pound, having fix Places. k 
In 3 d. + there are fifteen Farthings; therefore to 
15 annex fix Cyphers, (becauſe there are to be ſix Þ 
iaces in the Decimal requir'd) and divide by 950, * 
(the Farthings in a Pound) and the Quotient is 
015625, | Fer: 


95]o)1 5.00000[o(.015625. 


$40 = 
600 
240 
480 


Example 3. Let 3 Inches be reduc'd to the De- 
cimal of a Foot, conſiſting of four Places. 4 
In 3 1 Inches, there are 13 Quarters; therefore to 
13 annex four Cyphers, and divide by 48, (the Quar- 


_ ters ig a Foot) and the Quotient is . 2 708. 
48) 12. oo. 2708 


pa 
400 


16 


” 28 _—_ 
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* 


* 
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to XZ 
1 
1 
"6 
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= % 
X , 4 
= 
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„ 
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> Sx 
* 
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Part IJ. Addition of Dxcimarls. 9 


Ex le 4. Let 9 c. 1 97. 16 5 de reduc'd to the 
L.= of a Tun, having ſix Places. 


. is 15 
1 16 224]0)105 2-00000]0(-469643 
4 5 : @ © & @ S © 

27 grs. 20d 

28 2 ü 21600 

— | 144cO 

302 Facit . 465642 9600 

EY & FE 6400 
105 52 Pounds, -— 1920 


CHAP. In. 
Addition of DE CIMALS. 


DDITION of Decimals is perform'd the fame 
Way as Addition of whole Numbers, _ 
muſt obſerve to place your Numbers right, in, 
Units under Units, Primes under Primes, Seconds un- 
der Seconds, c. 
Example. Let 317.25, 17. 125, 277 5. * 
and 12.75, be added together into one Sum. 


317-25 
17.125 
275-5 
47.3579 
1 


_. 669.9929 
\ This is ſo Plain, that more Examples 1 * need- 


CHAP. 


ov 


10 Subrraftionoef Dzcimals Part J. 


CO Io INOETINEE "Ine" — 
— 


CHAP. IV. 
4, Subtractiůon of DECIMALS. 


UBTRACTION of Decimals is perform'd like- 
wiſe the ſame Way as in whole Numbers, Reſpe&t X 
being had to the right placing the Numbers, (as in 
Audition) as in the following Examples. Bb 


EC. - » 


From 212.0137 From 201-12 = 
Subtr. 31.1275 Subtr. 5.5785 


Reſts 180.8862 Reſts 195.5465 5 


212.0133 Proof 201.12 50 


_— « * — 


2 ” (4 * 
From 2051.31 From 30.5 
79.172 Subtr. 7.2597 


* 


Reſts 1972.143 Reſts 23.2403 


3 


Proof 205 1.315 Proof 30.5 


— — 


Nete, If ihe Number of Places in the Decimals be 
more in that which is to be ſubtracted, than in that 
which you ſubtract from, you muſt ſuppoſe Cyphers 
to make up the Number of Places, as in the fourth MF 
2 RR : 


CHAP. 


. == 


© > 
1 8 
8 
= + os 2 
* = I 
= 
3 
, _W 


Numbers together, as 
and the Product is 8.59375 3 and becauſe there were 
*Zthree. Places of Decimals prick'd off in the Multipli- 
I cand, and two Places in the Multiplier, therefore you 
muſt prick off five Places of Decimals in the Product, 


. as you may ſee by the Work. 


— 


„ . IY * 


part I. Multiplication DRBCIM ATS. 11 


„ An 
Multiplication of DROIMALS. 


AULTIPLICATION of Decimals is alſo 
perform'd the ſame Way as Multiplication of 


1 whole Numbers; but to know the Value of the Pro- 
duct, obſerve this Rule. | 


Cut off, or ſeparate by a Comma, or Prick, ſo many 


23 Decimal Places in the Product, as there are Places of 
= Decimals in both Factors, vix. in the Multiplicand and 
Multiplier, which I ſhall farther explain in the following 
Examples. | 


Let 3.123 be multiply'd by 2.75 3 multiply the 
| if they were whole 2 


3.1265 
2.75 
S 15625 
be - 3nd2yÞ >» 
that 2 f 6250 | 
hers Z Nas 
urth 8.59373 


VE 5 


» 


—————— rr ng w —___ 
iz Aultiplication of DICIMALTLS. Part J. 
i Let 79.25 be multiply'd by . 459. | 

In this Example, becauſe two Places of Decimals are 


prick'd off in the Multiplicand, and three in the Multi- 
plier therefore there muſt be five prick'd off in the 


Let .135272 be multiply'd by 00425. 3 
Ia this Example, becauſe in the Multiplicand are 


fix Decimal Places, and in the Multiplier five Places ; I 


therefore in the Product there muſt be eleven Places 
of Decimals; but when the Multiplication is finiſn'd, 
the Product is but 5749060, viz. only eight Places; 
therefore, in this Caſe, you muſt prefix three Cy- 
phers before the Product-Figures, to make up the 
Number of eleven Places; ſo the true Product will be 


005749060. 


135272 
00425 


. 
— 


0005 7490600 


* 


Part I. Multiplication of Duciwals. 13 


More Examples for Practice. 


_oCOLg72. «017532 
"bY 347 
7360 122724 
5888 70128 
* 32596 
; P cada L 
, 0001538240 6.083604 
— — — 
32-0752 
325 
1603760 
641504 
| 962256 
Bt ——— 
5 20.029 
35-45 
1001455 
801164 
1001455 
600873 
| 70.999 = 710.03 1595 
| 7-3564 75432 
0126 0356 
— HY 
441384 452592 
147128 377160 
72564 226296 
* 4 


09269064. 06253788 


— | — — 


by 

- 3 

a 

5, 2 

ö 62 
7 1 

* "= 

4 8 EE 

1 
— . * . > 1 


— 


. Contrafted Mukiplication of Decimals. } 
ltiplication of Decimal Parts and mix'd b 


rite 
of 
in 


1 


23 d 22 F . PR 6 ok R 
98 | 22 R 1 


f 


7 


K 


ling from the Figures 2 
that Figure in the Multiplicand 

to multiply at. This will appear 
amples. 5 : 


tr 


Th 


7 
— 
F 
$ 
8 
A 
T 
; 
Cy 
4 


Fo 


, 9 to the Directions, write down the 
iplicand, and under it write the Multiplier, thus; 
Ss the Unit's Place of che Multiplier) 
the Place of Decimals in the Multi-; 
reſt of the Figures quite con- 
iply, firſt the 5 which is left out, 
the Increaſe which muſt be 


3 
5 


7 


four 
uſual 


1 


o 


gu HA 
NE 


1 


Part E Contratied Maltiplicarion.. 5 | ry 


Then begin to multiply 
is 8, for which I carry I (becauſe it is above 5) and 

= ſay 2 times 6 is 12, nd 1 tharÞFearry is 13; ſet 

down 3 and carry 1, and thro* the reſt of 
= the Figures: Then multiply with 1, ſaying, once 6 is 
s, for which carry 1, and ſay once 8 is 8, and 1 is 
9; ſet down 9, and proceed: Then multiply with 7, 
faying, 7 times 8 is 56, for which carry s, (becauſe 
it is above 55) and ſay 7 times 3 is 21, and 6 that 1 
carry is 27; ſet down 7 and carry 2, and proceed : 
Then multiply with 5, ſaying, 5 times 3 is 15, for 
27 which carry 2, and fay, 5 times 2 is 10, and 2 I 
4 carry is 12, whiek fer- own, and add all the Pro- 
ducts together; and the total Product will be 19.6107 
See the Work; ; | 


with 2, ſaying, 2 times 4 


19.0107 


Note, That in multiplying the Fi left out every 
= Time next the Em — in the 1 i | 
che Product be 5, or upwards to 10, you 
i be 18, or upwards to 20, carry 2; 
con- r ns 00 | | 
rk * 3 28 JO, carry 3, Oc. | 


les here ſet down the Work of the 
Fought by the common Way, by whi 


ſee both the Reaſon and Excellency 
the de Figures on the right Hand the 


* | b - 


- wy I 
- . 2 
4 1 
; 24 Þ, ®* — „ . 1 — 
- 4 — 1 2 - —_— —- 
* 7 2 
= * - b.- 
= 
5 = BE 
- 45 
7 3 
- 2 = 
* f - 


2.38645 | —_ 
8.2175 _ A 
— OO—C I 
G 1193221 
16710515 
22381645 

47720 

190916] 
19.510652875 3 
Example 2. Let 375.12758 be multiply'd by 16.7324. 3 
ſo chat the may haye but four Places of Deci- } 


7: the third Figure of the Mukiplier, and fay, 7 A. 
times 5 is 35, which carry 4, and ſay, 7 times 7 J 
is 49, and 4 is 52 3 ſer down 3 under the firſt, | 

and 3 proceed as before. Then begin 
with z, the fourth Figure of the Multiplier, and 
fay, 3 times 7 is 21, carry 2, and fay, 3 times 3 is 27 
9, and 2 I carry is 11; ſet down 1, and carry 1, 
and proceed as before. Then begin with 2, the fifth 


Fi 

and fay, 2 times 1 is 2, and 1 1 carry is 3; ſet down 
335 and 2 times g is 10; ſet down o, and carry 1, 
and proceed as before. Then begin with 4, the laſt 
Multiplier, and ſay, 4 times 1 is 4, for 


carry nothing, becauſe tis leſs than 3 


then 


— 
= b . 
_ 
2 
= 
— 
3 
by: 


Chap. 35. Conutratied Multiplication 17 


chen Ay, 4 times 5 is 20; ſet- down ©, and carty 2, 
and proceed thro* the reft of the Figures of the Mul- 
BS cipli Then add all up together, and the Product is- 
627.950. See the Work, 


TJ 375.13758 the Mukiplicand, © | 
E 4237.61 the Multiplier revers d- 


37513758 the Product with 1. i | 
225082 45 the Product with 6 increas'd with 6 x & 
2625963 the Product with 7 increas d with > x 5. 
112541. the Product with 3 increas d with 3 x 7. 
7503. the Product with 2. increas'd. with 2 Xx 3- 
1500 the Product with 4 increas'd with o. 


3 6276.9520 the Product requir'd. 


— — 
” 


Lu the fame Example be repeated, and lat only one 
Place in Decimals be prick d off. * 
375. 13768 the Multiplicand. a 

4237.61 the Multiplier inverted. | 


37514 the Produdt by 1 with the Increaſe of x x 7.. 
22508 the Product with 6 increas'd with d& 3. 

= 2626 the Product with 7 increas'd with » x2. . 
| 7.6 113 the Produ with 3 increas'd with 3 K 5. 
iſt, | 7 the Product with 2 increas'd with 2 X 7. 
gin I the Increaſe only of 4 X 3. 5 | 
and —ñ | 
3 is 6276.9 the Product is the ſame as before. 


I, r 


Fand 


228 


c 3 1 


18 Contracted Multiplication. 
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Part 1. 


Makiply 395-3756 by 75642, and prick off four Þ 


395. 3756 the Multiplicand. 

24657. the Multiplier revers d. 

—— | 

2767629 the Product by 7 increas'd with 7 * . 

197688 the Product by 5 increas'd with 5 x 5. 
23722 the Product by 6 increas'd with 6 X 7. 
158 f the Product by 4 increas'd with 4 & 3. 
797 —— 2 

299.0699 the Produdt regard. 


- Let the ſame Example be repeated, and jet ther be F 
A An 


> 


24 the Product by 
> the Increaſe fz 


299-1 the Product. 


cle which obſerve either of the following 


—— — —4ẽ iä——p 
Chap. 6. Divifion of DECI N ATS. 19 


hp Characters, and their Signification. l 


VWoe, That this Mark +þ fignifies Addition; as 
= 8+5, that is, 8 more 5, or 8 ed to 5 and 3+; 
2X + 7 denotes theſe Numbers are to be added into one 


XZ This Mark — ſignifies Subtraction, as 9—4 ſignifies 
1 tar 4 is10 ter from I | 
; This Mark x ſignifies Multiplication, as 7 Xx 5 ſigni- 
fies that 7 is ” multiply'd = 5. . 

This Mark — ſignifies Diviſion, as 12 — 4 ſignifies 
12 is to be divid by 4. | | 
| This Mark = ſignifies Equality, or Equation ; that 
= is, when = is plac'd between Numbers, or Quanti- 
DX ties, it denotes them to be equal, as 7 +5==12, that 
is, 7 more 5 is equal to 12; and 15—7==8, that i 
15 leſs by 7,. is equal to 8, or ſubtract 7 from 15 

| ins 8. 52 


E - 
_ 
- es 
**% . 
_ -” 
> 
k 
2 
= : * . 2 
"of 
9 
2 2 2 e 


or 
20 :: 6: 30, to be thus read, as 4is to 20, ſois 


CHAP. VI. 


' Diviſion of DEciaLs. 


— 
. 1 
* 


Des of Decimals is perform'd afier the 
t 


ſame Manner as Diviſion of whole Numbers ; 
ut to know the Value or Denomination of the Quo- 
tient, is the only Difficulty, for the reſolving of 


RULES. 


— 


reer e e 
Onit's Place in the Diviſor, at the firſt ſeeking. 4 


how many Places of decimal Parts there are in tbe 
Dividend more than in the Diviſor; for that Exceſs 8 - 
is the Number of Places which muſt be ſeparated in 
Decimals : But if there be not ſo ma- 
Quotient, as is the faid Exceſs, that 
be ſupply'd with Cyphers in the 
d before the ſignificant Figures there. 3 
| Hand, with a Point before them; WF 
ſhall yau plainly diſcover the Value of the Quo- 
tient. . 38 a 
44 > e to be carefully 
| ob ſerv 
I the Diviſor conſiſts, of more Places than the Di- 
vidend, there muſt be 2 nt Number of Cy- 
| annex'd to the Dividend, to make it conſiſt of 
as many {at leaſt) or more Places of Decimals than 
the Diviſor ; for the Cyphers added muſt be reckon'd 
as Decimal. | 
Conſider whether there be as many decimal Parts 
in the Dividend as there are in the Diviſor ; if there 
be not, make them ſo many, or more, by annexing 
.of Cyphers. SED HE 
In dividing of whole ar mix'd Numbers, if there 
be a Remainder, you may bring down more Cyphers, 
and, by continuing your Diviſion, carry the Quotient 
to as many Places of Decimals as you pleaſe. | 
Theſe Things being confider'd, 1 fhall proceed to 
the Practice of Diviſion of Decimals, which I ſhall 
endeayour to explain in as familiar and eafy a Method 
2 poſſible. 8 : | 


Example 


oy 


a 


Chap. 6. Divifion of Ducinats 21 


Example 1. Let 48 be divided by 144 
iin this Example the Diviſor 144, is greater than the 
Dividend 48; therefore, according to the Directions 
above, I annex a competent Number of Cy 
four) with a Point between them, and divide according 
Fo the uſpal Way. ; 1 N 


144) 48. ooo. 3333 
480 
480 
480 


—— ae 


48 


8 But, firſt, in ſeeking how often 144 in 48.0, ( 
Wilt three Figures of the Dividend) I find the 

lace of the Diviſor to fall under the firſt Place 
PDecimals; therefore the firſt Figure in the Quotient 
a che firſt Place of Decimals: Or, by the ſecond Rule, 
ere being four Places of Decimals in the Dividend, 
and none in the Diviſor; ſo the Exceſs of decimal 


88. 


Places in the Dividend, above that in the Diviſor, is 
of our; ſo that when the Diviſion is ended, there muſt 


pe 5 of Decimals in the Quotient. See the 


1s Example 2. Let 217.75 be divided by 65. = 
5 Firſt, in ſeeking how oft 65 in 217, (the firſt three 


Figures of the Dividend) 1 find the Unit's Place of 
he Diviſor to fall under the Unit's Place of the Divi- 


= lend; therefore the firſt Figure in the Quotient will 
--nt Pe Units, and all the reſt Decimals. Or, by the ſecond 
| le, there being two Places of Decimals in the Di- 
2 idend, and no Decimals in the Diviſor, therefore the 
Wall xceſs of decimal Places in the Dividend, above the 


Diviſor, is two; ſo when the Diviſion is ended, ſepa- 

ate two Places in the Quotient, cowards the right 

dand, by a Point. See the Wock xk. ) 
et a7 5 45 


22 : — 2 224 


6534 12. 7503 1 


— {ts 


——_ 


ny” 
x OT 


- 


Example 3. Let 267. 15975 be divided by 13.25. 
13.250267. 1397 5020. 16 


Rule) igare in 


Places of Decimals in the Quotient. 


— 4 Let 18675155 be divided by 375-89+ 
375-89)r5.675159(.0417 


63955 
263669 


— — 


546 1 


ne - 


Wm gk” wrnff ws kw we 


by the ——. Rule, the Exceſs 

in. the Dividend, above the Divi- 
for, is three; there being five Places of Decimals ir 
82 Dividend, and but two in the Diviſor, ſo there muſt 


In 


« ft, a 4 


the decimal Places in the Dividend is 6, and the 


PRI UG. 


Chap. 6. D. DCI AIs. 


In this Example, 5, 
ſor, falls under 7, the ſecond 9 9 of Decimals in 
the Dividend; therefore (by the firſt Rule) the firſt 
Figure in the Quotient is in the ſecond Place of De- 
cimals ; ſo that you muſt put a Cypher before the firſt 
Figure in the Quotient: : And by the ſecond Rule, the 


Exceſs of decimal Places in the Dividend, above the 


Number of decimal Places in the Diviſor, is 4 ; 


Number of Places in the Diviſor but two z 


But the Diviſion being figiſh'd after the common 
Way, the Figures in the Quotient are but three, there- 
fore you muſt prefix a 
Figures. = 
Example 5, Let 72.1564 be divided by. 1347. 


1347)72.1564(535.68 


480 
7654 
9490 
11080 


304 


nn; the Diviſor bein 2 Decimal, the 
firſt Bigure thereof falls under the Ten's Place in the 
Dividend ; therefore the Units (if there had been any) 
ſhould fall under che Hundred's Place in the Dividend, 
and ſo the firſt Figure in the Soon is Hundreds. 
And, by the ſecond Rule, there being four Places of 
Decimals in the Dividend, and as many in the Divi- 
ſor, ſo the Exceſs is nothing ; but in dividing I = 
two Cyphers to the Remainders, and continue 
Diviſion to two Places farther, ſo I haye two 2 
of D See the Work. 


Example 


- 


of Dzcruars. Part J. 


4 1 


Example 6. Let. 125 be divided by 0457. 
x «0457)-1250000(2.735 | 


„ + T2 


» 0 


. 


nt ns, R 


Let it be 1 by 282. 


282)1.0000000(.003546 1 ferd. 


3 6 0 


o * f 
» 1+ 73 7 - - — * & * 
14» % - a 4 
«© 
» 
FL * 
-} 2} e 
o 
« — 101 - * f 4 
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& - % LY 4 4 * * 8 © Mn ** | 
211 13 - 4 — : * 
* — - 6 
381. * 
g 8 515 1170 ; 2 . 
1272: 5 
* 0-0» 
4 N * — 4 
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Roa 330 13 


” 


. 


wil ſometimes be 


excellently contracted ap: 2 | 


have as many or as 
Wy 

at - 
take 
them 


_ 


* 


BOO A | © „ wa 


3) 
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Chap. 65. Ontracted Diviſton. 27 


43946. Then prick off the 3 in the Diviſor, and 


— — 4 


— — 


2:25743)721-175|62(319.457 
+ ++» 677229. 


43546 
mo. Þ 


In this Example, the Unit's Place of the Diviſor 
falls under the Hundred's Place in the Dividend , and 
it is requir'd that three Places of Decimals be in the 
Quotient; ſo there muſt be fix Places in all, Is, 


18, 
three Places of whole Numbers, and three Places of 


Decimals. Then, becauſe 1 can have the Di 

the firſt fix Figures of the Dividend, I cut off the 
with a Deſt} of the Pen, as uſcle(s ; then I ſeck how 
the Diviſor in the Dividend, and the Anſwer is three 
times ; put 3 in the. Quotient, and multiply and ſub- 
tract as in common Divifion, and the Remainder is 


ſeek how often the remaining Figures may be had in 
43946, the Remainder, which can be but once; : 
in the Quotient, and multiply and ſubtract. the 
next Remainder is 21372. Then prick off the 4 in 
the Diviſor, and ſeek how often — ining Fi- 
gures may be had in 21372, which will be 9 umes ; 
put 9 in the Quotient, multiply thus; faying, 9 


— 


"= 3 Y 8 E ? | . * ; . | N 8 

2 _ _Contratied Divifion. Part J. 4 

-—D——— DE — 2 
- 


times 4 is 36, for which I carry 4. (in reſpe& of the 
2 prick d off) and 9 times 7 is 63, and 4 is 67; 
et down 7 and carry 6, and fo proceed till the Divi- 
ſion be finiſh'd, always reſpecting the Increaſe made 
from the Figures prick d off. Obſerve the Work, which 


vill better inform you than many Words. - 
2.25743)721-17562(319.467 


I hape ſet down the Work of this laſf Example at 
large, according to the common Way, that thereby 
" the Learner may fee the Reaſon of the Rule, all the 
Figures on the right Side the perpendicular Line being 


8 


ESTI FW 


- 3 Le 5171-39765 be — Traders, 
wake let it SET that four Places of a 


f 


. 


© TT woe 


| be 


- $7386195171-5906] $(590-457 


py 30 % 


—— 


122841 
— 


- 
— 


In this Example, I 
the Diviſor, in 5, the 
fo that the Unit's Place of 
— wh Place of ' the Dividend 4 ca . there 
even Figures in Quotient is, f 
whole Numbers, and four of Decimals 3 therefore there 
muſt be 7 Figures in the Diviſor, — OA 
of Places in the Diviſor- and Quotient will - be 
and there muſt be eight Places in the Dividend ; ſo 
that I cut off the Figure 5 with a Daſh, as uſeleſs. 
Thus having proportion'd the Dividend to the Divi- 
for, and to the 1 of Places or Figures 
defir'd in the Quotient, 1 1 
how often 8 in 51, which will be 5 times 
put 5 in the Quotient, OG and fubrae, 
D:3. 


2 


at 
eby 
the 


ing 


20 Contrafted Divifion: art E 


- and the Remainder is 7922841. Then. 1 78 prick. of 
- the firſt Figure in the Diviſor, 5, and ſeek how often 


the remaining Figures 


Remainder, which 


of the Diviſor in the aforeſaid 
I fand times; put 9 in the Quo- 


tient, and multiply thereby, e times 5 (the 


Figure prick d off) is 45. for 


I carry 5, and 


fay, 9 times 1 is 9, and 5 I carry is 143 ſet down 4, 


to multiply the reſt of the 


and. carry 1, and 
Figures, _ ſubtract, and the Remainder will be 


. be fy 


Then. prick off the Figure 1, and ſeek how 


Gy wc 
— ent, and prick off 
* how often 8758 in 40087, 
* ih in the Quotient, and 

e laſt prick'd 
ay, 4 times 8 is 


1 4; 3 and carry 3; 
reſt of e and N be- 


2 after the fame Manner, until all 


Divifor be prick'd off, to the laſt 


Wo 


5 be divided by 217.3543, 
e Places of Decimals in the Quotient. 


„ the Unit's Place of the Divi- 


w# firſt Place of Decimals ; there- 
of the Quotient is in the firſt Place 


the — will be all Decimals : 


of Decima 
Chas,” Bo — the Quotient - Figures, and the Figures 


and divide 


of the Diviſor, will be of an equa 
he ack, in the Diviſor, and the 7 in the Dividend, 


| Number, daſh * 


as before. 


, __ 


Z 


10 Boi 2 217-35143) 


43) 


: . -287.35|43)25-236}7(.11564 
21735 


Altbo 1 have hitherto given DireQions for pro- 
portioning the Diviſor and Dividend, ſo as to bring 
into the Quotient what Number of Decimals 


Pleaſe, yet there is no abſolute Neceſſity for it; 


you may carry on your Diviſion to what you 
pleaſe, before you begin to prick off the Figures of 
the Diviſor, in order to contract the Work, as in the 


following Examples, where it is not ird to prick 
of 2 Number of — oj dut it may 


de done according to Diſcretion. 


in 1 > 2.75676 


32 — Drvifion: Fart I. 


engeren pte 18 


351351 | 

— 

190254 | 
16540536 . 8 


>> 24730057 | 
| 22054048 3 


EY ct 


= 


K 


2666109 
— 2050080 


185029 
165405 
8 — 
19624 
19297 
399 „ 
—W 2+ 7-1 hk, 


51 


Prod 
Ope 
Whic 


02434254) 


"OY 
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nds. 


2242505 14:7549$(41.7057% # 
d. 7 ©» —— 


n | 27043 08 
Pp 29472 0 1234254 


ES i 

_ 0 H A . 

Een of the Square Roo. 
If a Square Number be given, 


O find the Root thereof, that is to find out ſuch 
Z a Number, as being-multiply'd into itſelf, the 
Product ſhall be equal to the Number given, ſuch 
Operation is call'd, The Extractian of the Square Root ; 
which to do, obſerye the WY DireQions. 1 
If, 


0 


* 


— | | 8 : | | | ; . | 5 5 2 
= Extrattion of the Square Roct. Part 1. C 


1f, You muſt point your given Number, that bs 
make a Poiat or Prick over the Unit's Place, another 
upon the Hundred's, and ſo upon every ſecond Figure 


_ _ 2dly, Then ſeek the g. ſquare Number in the 
firſt Point towards the Hand, placing the ſquare 
Number under the firſt Point, and the Root thereof 
in the Quotient, and ſubtract the ſaid ſquare Number 
from the firſt Point, and to the Remainder bring down 
the next Point, and call that the Reſolvend. 
34ly, Then double the Quotient, and place it, for 4 
Diviſor, on the left Hand of the Reſolvend; and ſeek 
how often the Diviſor is contain'd in the Reſolvend, 
(reſerving always the Unit's Place) and put the An. hi 
ſwer in the Quotient, and alſo on the right Hand Side 
of the Diviſor ; then multiply by the Figure laſt put inf 
the Quotient, and ſubtra& the Product from the Reſol. 
vend, (as in common Diviſion) and bring down th 
next Point to the Remainder, (if there be any more) 
and proceed as before. a ö 


A TapLit of Squares and Cubes, and their 
Poorj1}2jz3 [4] 5 TT] 7 x 8 I 9 
— II 
b. | 1 | 8 | 27 | 64 | 125 | 216 | 343 | 512 | 729 


Example 1. Let 4489 be a Number given, and la 
the ſquare Root thereof be requit e. 


PG wp ages VM eee N omg e 


290585 Reschen. 
| BY 889 Product. ! 


93 9 „ 


— —— D255 
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zure BY Hand) which you will f to be 36, and 6 the Root; 
put 36 under 44, and 6 in the Quotient, and ſubiract 
36 from - 44, and there remains 8. Tben to that 8 
bring down the other Point. 8g, ing i 
right Hand, ſo it makes _ tor a R 
loble he Quodene 6, and i 

on the left Hand for a Div 


. put . 
er 24nd 5ide of the Diviſor, a 
7,-(as: in common Diviſion) > 
vhich * 1 from wy 
Fnathing ; ſo is bad 
Root of 448g i * ph * 
2 bo 67 by. 67, the 
to the given ſquare Nu 
Votk 40 be right, t. 


bY 
* le 2. Let 1 


— 


> ves 
29 7 5 2 Number 3 
* 106923 ** | 


* 


5 If 5 wo 307 
1 | 2 
370 BD -: 62)169 Reſolvend. 
41 EN” 124 Product. 
| 647)4529 Reſoly. 
45 29 Product. 


Firſt, Point your given Number, as before directed, 
| 2. Point n the Units, Hundreds, and Tens 
f Thouſands ; t en ſcek what is the greateſt ſ 
nor in 10, (che Ken Point) which by _— 
El | 


— 


— ͤ K—ô¼ — 
36 Extrati ian of the = Roor.” Part I. 


Table you will find to be 9, and 2 the Root thereof ; 
put 9 under 10, and 2 in the Quotient; then ſub- 
tract ꝙ out of 10, and there remains 1; to which bring 
down 69, the next Point, and it makes 169 for the 
 Refolvend ; then double the 3, and it makes 
6, which place on the leſt - of the Reſolvend for 
a Diviſor, ans Gob; how'ofben 6 in 16 > 2 


double the Quotient 2, and it makes 64, which * 
left Side the Reſolyend for a Diviſor, and ſeek 


2259743) 1506.23 | 


—— . 
250126 2 0 2 
Mito =o: 
— 1 
2006018741 
18036 
30 1227050 
C2244 
301 243)1025600 
803729 -| 
; g- 2X <1 . ; Stn. } 04 8 b 
. Remains . 121871 


de 10256; to which annex two Cyphers, and 
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Having pointed the given Number, as before direc- 


ted, ſeek what is the greateſt ſquare Number in the 


firſt Point 2, which is one; I, the? un- 
der 2, and 1, the Root thereof, in the Quotient ; ſub- 
tract 1 from 2, and there remains x; to _— 
down the next Point, 26, and ſet on the right 

ing it 126; double the 1 in the Quotient, which 
makes 2; ſet 2 on the left Hand for a Diviſor, and ask 
how often 2 in 12, r in the 
Quotient, and alſo on the right Hand of Diviſor, 
making it 25 3 multiply (as in common Diviſion) 3s 
by 5, and ſubtract the Product, 125 from 126, an 
there remains 1. Bring down the next Point, $87, 
and it makes 187 for a new Reſolvend; and double 
the 15 in the Quotient, it makes 30 for a new Divi- 
for: Then ſeek how often 30 in 18, which you 
can't have; ſo that you muſt put © in the Quotient, 
and alſo on the right Hand of Diviſor, and bring 
down the next Point, and it makes 18741 for ano» 
ther new Reſolvend. Then ſeek how often 300 in 
1874, which will be 6 times ; 6 in the Quotient, 

alſo on the right Hand of the Diviſor, multiply 
and ſubtrat, and the Remainder will be 505. Now, 
if you haye a Mind to find the Value of the Remainder, 
you may annex Cyphers, by two at a Time, to the 
Remainders, and ſo proſecute the Work to what 
Number of decimal Parts you pleaſe; thus, to 765 
annex two * and it will make 70500, and 
the Quotient, doubled, is 3012 for a Diviſor: Then 
ſeek how often 3012 in 7050 (rejecting the Unit's 
Place) which will be twice; put 2 in the Quotient, 
and alſo on the right Hand of the Diviſor, and mul- 
tiply and ſubtract as before, and the Remainder will 


2s before, and you will get a 3 in the Quotient next- 
So the ſquare Root of the given Number is 1506.23, 
which being ſquar'd, or multiply'd, by it ſelf, and 
the laſt Remainder added, will make the given Num- 


der as follows. 


1 55 | 1506.23 


2 - — r = * ä = ———_—_. | | 
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1506.23 
1506.23 
— 


461869 
eiae 
203738 
rar; 
r . 
"The Remainder . r 


Proof: 2268741.0000 
Some _ Examples for Praflice. 


— gart eig . N 


f 


2115 
329 
1 SOOT 8 


| i; $506)34256 
| 


33936 


$$122)126000 
110244 


——— 


55 1242)1575600 
I eee 


| Z 
| $512448)473116c0 Y 


44099584 


S 
3212016 8 
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39 


Ie 


liſting 


Goase w 6-H 


Example 2. 3 4 Rook, 


166)1 oY 
| 996 


1726)11817 
103 58 
„neh, 

136 8624 


1733640763345 
693456 


| 59889 


un Number be a mix'd Number, wiz. con- 


of a whole Number and a Decimal together, 


make the Number of decimal Places even, that is, 2, 
4, 6,8, Se. that ſo there may a Point fall upon the 
Unit's Place of the whole Numbers, as in this laſt 


. and in that following. 


& * 


4 Exrrattion of the Square Root. | | "Parc I. 


Example 3. Let C297 04-2948 be given, x to find the 


* 


a ere 79 Root. 


161167 

16 
1620351437377 ² by 
| 48609 Fo gets 5 
162067012826 1ũ/% ä _ 
1134469 — 


1620540148 7822 
1 1458674 


| Remains 25 1479 


| - Jn this there are five . 
he Panos Cypher to it, to make it eyen, that 
„ the Unit's Place. | 


To find the Square Root of a Fraffion 


If it be a decimal Fraction, the Work differs no- 
thing from the Examples afore-going, only you mult 
be mindful to point your given Number aright ; for 
(as was before directed) the Number of Places muſt al- 
ways be made even, and then begin to porne at the 
right Hand, as in whole Numbers. 
if 4 it be a vulgar Fraction, it muſt be reduc'd to 2 
Decimal, by the firſt Rule of the ſecond Chapter. 

I ſhall give „ SHE 6 Rc. ly, ad 
1 


Let 


* 


Eg 
Root is r 'd ; et it requir 
Places of Decimals i in the Root. 


1 I 535 


65)350 

„ 

703) 2500 
2109 


——ů—— 


706 5039 10 
33325 


6ꝙö98—ññ a 


3775 


In this Example there Sn 
nex'd, becauſe two Places in the Square * 
in the Root. 


Let the dea Root a: 00715 be requir d. 


2058006 
64 . 


164)750 - 


& m— 


BEES 94 8. : 
In this a Cypber is added to make the Places eren: 


2 * 
— = * 
* 
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ms 


Let 3 dea wuiger FraQtion may whole ſquare 


Noot is requir d. 
87000 | 5 
50 183)650 | 
56 1 
40 1865) 10100 
40 9325 2 
2 18704)77 00. 
7481 
2684 
Reduce this 3 5 
which annex Cy „and extract the ſquare Root, 
28 if it was a Number. So the Root is. 9354. 


Let g be a vulgar Fraction, whoſe ſquare Root is 


| - | | > <0 4a 6 Root. 
26 fo) 3. ooo 0 0 E 


„ — 
288 5 — ö : 
: — | Pois 
— 1050525 BE 
120 | 525 the 
11 | Re 7 
240 9981 
192 — 
480 
480 


10 and place it under hg Quotient z the 
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In extra the Root of this, becauſe the firſt 
Point conſiſts Cyphers, there muſt be a Cypher put 
firſt in the Quotient. 
Fo ve this Rule, the Root, and to the 
product add the Remainder, as was before directed. 
Wo e a Number, is to multiply it by itſelf ; and 
it, is to multiply the Scuace of the —— 
by the Number idſelf. 


C H A P. VIII. 
 Extrattion of the Cuss Ro or. 


O extra the Cube Root, is elſe bue 2 

find ſuch a Number, as being | 
into itſelf, and then into that 4 

en Number; which to > perform. obſerve 2 fol- 
= Directions. 


If, You muſt point your given Number, 
with the Unit's Place, and make a Point, br Dor 
over every third Figure towards the left Hand, 


24ly, Seek the greateſt Cube Number in the firſt 
Point, towards the left Hand, putting the Root thereof 
in the Quotient, and the faid Cube Num 
the firſt Point, and ſubtract it therefrom, 
Remainder bring down the next 
the Reſolyend. 


- 2dly, Triple the Quotient, and it 
Reſolyend . Unit's place of Ay under 
Place of "Go Reſolyend ; and call this 


Quotient. 
4thly, Square Fo Quotient, and re the 


Place more to the left Hand. 


44 ae the Cube Rae” Part I. 


| this under the Ten's Place of the triple Quotient, and 
call this the triple Square. 


gehly, Add theſe two 8 
as they "and, © the 2 Sum ſhall be the Diviſor. 


Sebly, Seek how often the Diviſor is contain'd in 
the Reſolvend, rejecting the Unit's Place of the Re- 
ſolvend, (as in the Square Root) and TT yer 
in the Quorient. | : 


thy, Cube the Fi put in the Quotient, and 
put the Unit's Place 23 under _ Unit's Place of 


the Reſolvend. 


8:hly, Multiply the Square of the Figure laſt put in 
the Quotient, into the triple Quotient, and place the Pro- 
duct under the laſt, one Place more to the left Hand, 


9thly, 3 the triple Square by the Fi laſt 
put in the Quotient, and place it under the laſt, one 


10thly, Add the three laſt Numbers together, in \ the 
fame Order as they ſtand, and call that the Subtra- 
hend. 8 


Taſiy, Subtract the Subtrahend from the Reſolvend, 
and if there be another Point, bring it down in the 
Remainder, and call that a new Reſolvend, and * 
ceed in all Reſpetts as before. 
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Example 1. Let 314432 be a Cubick Number, 
whoſe Root is requir d. 


B. | =] 


der : 

: 314432(68 Root. 
= 238 ND 
4 | 


wer i 98432 Reſolyend. 


4 18 Triple Quotient of 6. _ 

* 108 Triple Square of the Wotiem G. 
1098 Diviſor. 

t in — | 

ro- 512 Cube of 8, the laſt 

| 1152 The Square of 8, b 

aft 864 The triple Square of 

one 38422 The Subtrahend. 


eee, 
= = = 7 


en Number; ſeek 


Aﬀter you haye pointed the 
what is the greateſt Cube Number in 314, the firſt 
Point, which, by the former little Table, (Page 34) 
you will find to be 216, which is the neareſt that is 
leſs than 314, and its Root is 6; which put i 
Quotient, and 216 under 314, and fi 
from, and there remains 98 ; to which 
the next Point, 432, and annex to 98; 
make 98432 for the Reſolvend. Then triple 
Quotient 6, it makes 18, which write down, the U- 
nit's Place, 8, under 3, the Ten's Place of the Reſolvend. 
Then ſquare the Quotient 6, and triple that Square, 
and it makes 108, which write under the triple Quo- 
tient, one Place on the left Hand; then add thoſe. 
wo Numbers together, and they make 1098 for the 
Diviſor. Then ſeek how often the Diviſor is con- 
ain'd in the Reſolvend, (rejecting the Unit's Place 
thereof) that is, how often 1098 in 9843, * is 
times 


. 


1 ͤ i 


C 
8 times; put 8 in the Quotient, and the Cube there · 2 
of below the Diviſor, the Unit's Place under the Unit's wh 
Place of the Reſolvend. Then ſquare the 8 laſt put be 
in the Quotient, and multiply 64, the Square thereof, in 
by the triple Quotient, 18, the Product is 1152; ſe: ren 
this under the Cube of 8, the Units of this under the ma 
Tens of that. Then multiply the triple Square of the anc 
Quotient by 8, the Figure laſt put in the Quotient, Tri 
the Product is 864 ; ſet this down under the laſt Pro- thei 
duct, a Place more to the left Hand. Then draw a See 
Line under thoſe three, and add them together, and cee 
the Sum is 98432, which is call'd the Subtrahend; . 
which being ſubtracted from the Reſolvend, the Re- $73 
mainder is nothing; which ſhews the Number to be MW 1 @ 
a true cubick Number, whoſe Root is 68 z that is, if — 
68 be cub d, it will make 31443 2. 473 


For, if 68 be multiply'd by 68, the Product will be 
4624 ; and this Product, multiply'd * by 68, the 
tuft Product is 314432, which . ork to be 


ee 


The Work. 408 


The Proof 314432 
7 20 
_ 2. Let the Cube Root of 5735239 be re- 4131 


8 
| Afrer you have pointed the given Number, ſeel Ne 
3 
de 
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which (by the little Table, pag. 34.) you will find to 
be 1; which place under 5, and x, the Root thereof, 
in the Quotient; and ſubtract 1 from +5, and there 
remains 4; to which bring down the next Point, it 
makes 4735 for the Reſolvend. Then triple the 1, 
and it x; and the Square of 1 is 1, and the 
Triple thereof is 3; which fet one under another, in 
their Order, and added, makes 33 for the Diviſor. 
Seek how often the Diviſor in the Reſolvend, and pro- 
ceed as in the laſt Example. 


$735339(179 Root. 
__—_— 


4735 Reſolvend. 


de 2 The Triple of the Quotient x, the firſt Figure. 
the 23 The triple Square of the Quotient x. 


be — , 
32 The Diviſor. | 


343 The Cube of 7, the ſecond Figure of the Root. 
147 The Square of 7, multip. in the triple ent 3. 
21 The triple Square of the Quotient, multiply d by 7. 


3913 The Subtrahend. 


822339 The new Reſolvenld. 
i The triple of the Quot. 17, the two firſt Fig. 
867 The triple Square of the Quotient 17. 
8721 Diviſor. 
729 The Cube of 9, the laſt Figure of the Root. 
4131 The Square of 9, multip. by the trip. Quot. $1. 
7803 The triple Square of the Quotient 867 by 9. 


e re- 


ſeek 


—— 


oint, 822339 The Subtrahend. 
r hich | g | 


2 1 10 
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In this Example, 33, the firſt Diviſor ſeems to be 
contain d more more than ſeven times in 4735, the Reſol- 
vend ; but if Fork with 9, or 8, you will find 
chat the will be greater than the Reſol. 


— 


Some more Examples for Practice. 


„„ 4 
* The Root. IX 


7 The Cabe of 1, the ſecond Figure 
5 The triple Quotient, : 
* The triple Square, ip. by 1, the 2d Figure: 


2791 Doi TheSubtrabend. 
267075 A new Reſolvend. 


— 


| 93 The Triple of 2 
2883 The triple Square of 


84060 


BT +” 


arc: 


tient, 


$46 


„ 
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— —-—-—-— 


—— 


846045 19(439 The Root. 


64 
20604 Reſolvend. 


12 The Triple of 4. 
48 The triple Square of 4. 


— — 


492 The Diviſor. 


27 The Cube of 3. ü 
108 The Square of 3, by eb wiple Quotient, 
144 - The triple Square by 3: 
— 


15507 The Subtrahend. 


8 


50975 19 The Reſolyend. 


129 The Triple of 43. | 
2. The triple Square of 43. 


= 3 5 99 The Diviſor. 


729 '9 The Cube of 9. the 
19449 The Square of'9s by 123. | 
49923 The triple Square by 9. 


— EE I NY 


5097519 The Subtrahend. 


— 


Z | 25965 


„„ * 


— — 


26969758506 38 
216 


| — — | 


} 


25917 


4 
n 


AWW 
Pg \ "EE 


13111 


917 


— — 
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126 The 


7 


108 The triple Square by 9. 
| 16389 The Subtrahend. 
"2528056 The Reſolyend. 


———— 


* 


25917036(255; 9 


27917 The Reſolvend. 


the Triple of 2. 
WW Triple Square of 2. 


o iv iſor. 


729 rhe Cube of 9, the 2d Figure. 
436 The Square of 9 by 6. 


87 The Triple of 29 
25323 The triple Square of 29. 


25317 The Diviſor. 1 85 


Fa6rs The triple Square by 5. 


R 


125 The cube of ” the 3d Fig, 
2175 The Square of 5 Ly 87. 


1282375 The Subtrahend. 


2 — — 
—— — 


-244681000 The Reſolvend. 


— —— 


885 The Triple of 235. 
261075 The triple Square of 295. 


EE —ä4—ͥ—ᷓ— — — 


| 7:36! I 635 The Diviſor. 


| 729 The Cube of 9, the laſt Fi 
71685 The Square of g by 883. 
| 2349995 The triple Square by 9. 


2 235685079 The Subtrahend. 


—— — —ä 


8995921 The Remainder. 
| F 2 22009 


- UT 4 you —— a 


_ er 2 bo Tas Der. Parr I. 


22069810125 * 


| 14069 Refolyend. 


7 The Triple of 2. 


12 The triple Square of 2. 


126 The Diviſor. 
512 The cube of 8. 


N 


In this Ex- 
pans 8 13952 
being ſubtrac- 


ted from the 
Reſolv. 14069, 
the e | 
er is 117; 
which Wang 


down 8 10, the 
third Point, 


and it makes 
117810, for a 


384 The Square of 8 by Ge _ Reſoly. 


9s be triple Square by 8. and the next 
— 8 | Diviſor is 
13952 The Subtrahend. 23504, which 
— | | you cannot 
117810:25 New Reſolyend. have in the 

- 8 -  faid Reſolv. 

- 84 The Triple of 28. Me of the. Unit's 
e The tri e re of 28. Place being re- 
n jected) 1 you 

2360 Diviſor. muſt put o in 

| | the Quotient, 


840 The Triple of 280. and ſeek a new 


| 235200 The triple Square of 280. Diyiſor 3 (af- 
ter you have 


23 32840 New Diviſor, brought down 

> Four ſaſt Point 

125 Cube of 3. do the Reſol- 

21000 Square of 5 by 840. vend z) which 

1176000 _ Triple Square by 5. new Diviſor 

is 2352840; 

1278 10125 amen, 2 Which you! 

| find to be con- 
3 | tain'd. 5 times. 

Fo proceed to 

finiſh the reſt 

of the Work. 


93759, 


„* 
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937594575070(45-42- 
= 


29749 The Reſolrend. 
12 The Triple of 4, the firſt Figure. 


48 The triple Square of 4. 

y 492 The Diviſor. 

S | 125 The Cube of 5, the 2d Pigure. 

a 300 ALA 12, the triple Quotiene. 
E 240 The triple Square by 5. 

ct 


is 27325 T The Subtrabend. 
„ 650575 The Refolrend, 


: 135 The Triple of 85. 
t's "os The triple Square of 45. 
of ; £0885 The Diviſor. 


Soy 64 The Cube of 1 

21 1160 The Square of 4 by 135. 
. 24300 The triple Square by 4. 
ave 2451664. The Subtrahend. 

DInt 182911070 The Reſolvend. 


fol — 
* > Tan The Triple of 45.4. 
618348 The —_— Square of 45.4. 


—— — — 


The Cube of 2. 
5448 The Square of 2 by 1362: 
2236596 The triple Square by 2. 


- 123724088 "The Subtrahend. 


9186982 > The Remainder. | 
g | F 3 Ia 
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„ ” 


In extracting the cube Root of a mix'd aber, 
; _— obſerye to make the decimal Part to conſiſt of 
either three, fix, nine, Cc. Places, that is, always 
to conſiſt of even 8 as in the laſt Example, 


where the decimal Places were five, to which I an- 

nex'd a Cypher to make up fix, and ſo I proceed to 
point it; and by that Means I Rave a Point falls upon 
the Unit's Place of whole Numbers, which - maſt 


always obſerve. 


To extrat the Cunt Rover a of a 
Faction. - 


This is the ſame to do as in ile Nambers, ob- 
ſerve but the foregoing Directions for the true pointing 
thereof ; for, as was before directed, the Decimal 
maſt always conſiſt of three, fix; nine, &c c. Places; 
MON Rho mee foo anelobpianiy: felt ennnting 
of Cyphers, as is aboveſaid. | 5 


If the Cube Root of a 8 be d. 
muſt firſt reduce e and then extract 


you 
the Root thereof. 
Rape of nh. ile... 


— 
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Example 1. Let the Cube Root of 401719173 be 
_ 


| $401719179(. 737 Root. 
343 | | 


58719 Reſolvend. 


a WW 1» UW 3 re is 


21 Triple of 7. | 
147 Triple Square of 7. 


1491 Diviſor. — 
27 Cube of z. 
189 Square of 3 by 21. 


44r Triple Square by 3. 
46017 Subtrahend. 


8 12702179 Reſolvend. 


. 


| 


„ Triple of 73. 
I er 15997 Triple Square of 73. 
c | _— 55 El 

3 160089 Diviſor. 


343 cube of 7. 
10731 Square of 7 by 219. 
111909 Triple Square by 7. 


. 


112 98553 53 Subtrahend. 


—— 


1403626 Remainder, 


5s L Exratin "of the Obe Rove. & 27 


A Example 2. Let che Cube Root of 001416 be 
requir'd. 


88 Root. 
125 | 


Example 3. — 22 * Fraftion, whoſe 
Cube Root is requir'd. 


By the firſt Rule of Chapter fates the vulgar 
FraQtion to a Decumal. : 


eee 1 15942 


*00 *- 0 0+ - >. 
| 3+ 


0181159 


. 2364—Kk * * 
TC TITR DET ED — — —2— 


Chap 9. * Extraftion of the Cube Rhee. = - 


- 


* ares - ca 


018115942 (.262. Root. 


. 125 7 
* || — —ñä— 


C 10 115 Reſolvend. 


i 6 Triple of 2. 
12 Trighe Square of 2. 
126 Diviſor, 
216. Cube of & 
226 Square of 6 by the Triple of 2. 
172 The triple Square by 6. 


9575 Subtrahend. 


539942 Refolyend., 


8 ”""* Triple of 1 5 
0#254 40255 Triple Square of 26. 


22355 Diviſor, 
8 Cube of 2. 
312 Square of 2 by 78. 
4056 Triple Square 2028 by 2. 
BY e UIIMNOEF AT 


408728 Subtrahend, 


2 


2 
— 


| | 131214 Remainder. 
Ty "Fon may prove the Truth of the Work, by cubing 
the Root found, as was ſhew'd in the firſt Example; 
and if any Thing remains, add it to the ſaid Cube, 
and the Sum will be the given Number, if the Work 
is l e 


1 will 


58  Extrattion of the Cube Root. 
2 — —„—- (Par. |. 
50) the given Number being 259697989, whoſe 3 
Root is 638, it being @ ſurd Number, chere remains 
3917, | > 


f 638 
162 8 
7 2906 
| 1914 
The Square 497044 = 
„ 638 . 
4 is: 
2256352 1 
1221132 7 * 
2442264 un 
The Cube 259694072 


The Remainder ade 3917 
Proof equal to the given Number 2 596 97 989 


CHAP. Ix. 
Multiplication of | Feet, Inches, and 
Parts. 


4 


N the multiplying of Feet, Inches, Cc. I ſhall 
| cndeavone to lay down ſuch eafy and familiar 
Rules, as may cafily be underftood by the meaneſt 
Capacey. ; | P | E 


Example 


> 


gs Ar — | — | 
Chap. 9. Lale of Fer, — &e. 59 


. | ehr 7 Fon 9 Ickx be mbihy by 


s 


. 9 


viſt Multiply 9 Inches by 3, ſaying, 3 times 5 
is 27 Inches, witch make 2 Feet 3 Inches; ſet down 
3 under Inches, and carry 2 to the Feet, ſaying, 3 times 
7 is 21, and 2 that 1 carry make 23; ſet down 23 
under the Feet. 

Then begin with 6 Inches, ſaying, 6 times 9 is 54 
Parts, which is 4 Inches and 6 Parts; ſet down 6 
Parts, and carry 4, ſaying, & times 7 is 42, and 4 
that I carry is 46 Inches, which is 3 Feet 10 Inches; 
which ſet down, and add all up together, and the 
Product is 27 Feet 1 Inch 6 Parts. 


Example 2. Let 75 Feet 7 Inches be multiply d 
Feet 8 Inches. | las 


na, dukiply by „ Te, in 9 times 7 is 
3, which is 5 Fear 2 Inches; 3 and carry 
; laying, 9 times 5 is 45, and 5 1 carry is 50, ſet 
ow: ©, and carry 55 ſaying, 93 times 7 is 63, and 5 


60. — — Feet, dncbes, cc Part L 


— — — — —̃ꝗ -. ²⅛ Ä cos 


l 
is 68; ſet down 68, and proceed to multiply by 8 ; 
Inches, ſaying, 8 times 7 is 56, the Twelves in 86 :p 
are 4 times, and 8 remains; ſet 8 a Place to the right FF 
Hand, and carry 4: Then, multiply 75 by 8, and 6 
the Product is 600, and 4 that I carry is 604,. which a 
divided by 12, the Quotient i is 50 Feet, and 4 remains; 9 
ſet down 50 Feet 4 Inches, and add all up together, 


and you will find 2 Product 730 Os 3 * 8 
Parts. ' P 
I will repeat the laſt 8 again, an ſhew ano- 
ther Way to work it, which, 4 think, is better, and 8 
more expeditious, when there are more Figures than 
_— Feet; ibu, I adoal ts : 
iT F. 1 s | | * 
71 Ar 
9 8 
680 3 | 
. ; -: 5 Ie; : 
_ 0 2 2 + Baba 1 
ee” Wane 7 eee FRO ' 


Muliply by 9 Feet, firſt, as aboye dicedted; then, 
inſtead of mulniphying by 8 Inches, let the 8 Inches dor 
be parted into ſuch aliquot or even Parts of à Foot, 
as you find to be contain'd in that Figure; if you take 7 
ſuch Parts of the Multiplicand, and add them to the — 
former Product, the Sum will give the Aaſwer: 
Thus, 8 Inches may be parted into 4, and 4, becauſe 
4 is the third Part of 12. So, if you take the third 
Pare of 75 Feet 7 Inches, and ſet it down twice, 
and add all together, the Sum will be 730 Feet 7 
Inches 8 Parts, the ſame an before; thus, fay how often 
3 in 7, which is twice, ſet down 2; then, becauſe 
twice, 3 is 6, fay,. d gut of '7 and there remains 1, 
for which you muſt add 10-40 the 5, and it makes 15; 
then the Threes in 15 are 5 times, ſet down 5 5. and, 


becauſe 3 times 5 is 15, there. is o remains. Then go 
to 


71 


Chap. 9 ; Multiplication of Feet, Inches, &c. 61 N 


to the 7 Inches, ſaying, the Threes in 7 are twice 3 


ſet down 2 in the Inches; and becauſe twice 3 is but 
6, take 6 out of 7, and there remains 1 Inch, which 


is 12 Parts; then the Threes in 12 are 4 times, and 
o remains. So the third Part of 75 Feet 7. Inches, 
is 25 Feet, 2 Inches, 4 Parts, which ſet down again, 
and add all together, the Sum is 730 Feet, 7 Inches, $ 


Parts, the ſame as before. 8 


Example 3. Let 97 Feet 8 Inches be multiply'd by 
8 Feet 9 Inches. N 7 | 


781 4 
48 10 
24 5 


— — —— 


3 8347 


Begin, firſt, to multiply by 8 Feet, fajing, 8 
times 8 is 64 Inches, that is 5 Feet 4 Inches ; ſet 
down 4 Inches, and carry 3, ſaying, 8 times 7 is 
56, and 5 I carry is 61; ſet down 1, and c—_ 
ſaying 8 times 9 is 72, and 6 I carry is 78, which 
ſet down : Then, inſtead of multiplying by 9 Inches, 
take the aliquot Parts of 12, which 9 makes, which is 
6 and z, 6 Inches being half 12, and 2 the fourth 
Part; therefore take the half of 97 Feet 8 Inches, 
which is 48 Feet 10 Inches; and becauſe 3 is half 6, 


vou may take the half of 48 Feet 10 Inches, which 


is 24 Feet 5 Inches; add all up together, and the 
Sum is 854 Feet 7 Inches. See the Work, as above. 


= "2  Fxample 


111 


— 
„ 


— 
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24 


Example 4. Let 75 Feet 9 Inches be multiply'd by 


17 Feet 7 Inches. | 


Elin: 


142 


— 


Chap. 9. ene of Feet, Inches, &c. 63 
Example 5. Let 87 Feet ; Inches be mukiply'd by 


I 35 Feet 8 Inches. 
*. 1 
87 5 
25 8 
435 
261 : 
9 2 3 
239 $2 2 
$8 # 0 
3 2 
— — 
2117 10 4 


Work have bs the laſt Example. 
multiply'd the Feet, then take the 
y . which is two Thirds; 
the third Part of 87 Feet 5 Inches, and 
mice. Thus, the thicd Part of wp <> Four 
29 Feet, 1 Inch, 8 Parts; fer 
Then the aliquot Parts of 5 — 4 nd 1, — 
is, a third Part and a twelfth Part; therefore 
third Part of 35, which is 11 Feet 8 Inches, 
twelfth Part of 33, is 2 Feet 11 Inches; fer all 
one under another, and add them together, and 
Sum Aa 10 Inches, 4 Parts. 3 

Examp t 259 Feet 2 Inches makiphy' 
by 48 Feet 11 Inches, 

F. 1 
249 2 
48 11 


_— 


20072 
1036 

129 7 

86 4 

#k 7 

8 © 


©» oy 


—— — 
F I2677 6 10 


ö Firſt, 


64 Multiplication of Feet, Inches, &c. Part I. 
. Firſt, _ Multiply the Feet; then take the aliquot 
Parts of 11, which will be 6, 4, and 1, that is, an 
half, a third, and a twelfth ; therefore take the half 
of 259 Feet 2 Inches, which is 129- Feet 7 Inches ; 
and a third Part is 86 Feet, 4 Inches, 8 Parts; and 
the twelfth Part of 259 Feet 2 Inches, is 21 Feet, 7 
Inches, 2 Parts; or (becauſe 1 is the fourth Part of 4) 
you may more readily take the fourth Part of 86 Feet, 
4 Inches, 8 Parts, which is alſo 21 Feet 7 Inches, 2 
Parts; then add all together, and the Sum is 12677 
Feet, 6 Inches, 10 Parts. See the foregoing Work. 


I ſhall fet down only the working of ſome few Ex- 


amples in Feet and Inches, and then proceed to mul- 
tiply Feet, Inches, and Parts, exc. bn a W 


£ F. 1. | * F. I. 
2 23 246 7 
38 10 4 
1432 1476 | 
* <P A Þ 
2 89. 7 6 x08 4:7; * 
> 3 ny 4 eE :: 
9 6 © 8 
product £960 10 6 Prod. 11425 0 4 
r . 
246 7 257 9 
36 2 39 11 
1476 1 2313 
1 771 
= 23.6 128 10 6 
aL 7 93 Cs 1n © 
———  & © BY 0, 
25 920 ©- 0 


Product 9061 11 3 


product 10283 6 2 
| Example 


„ OS wok Abby m ·˙—êe 


3 
| 


unple 


3 is 25, and 3 I carry is 28, which is 2 


— — — ́GnDP;..— ͥ — 
Chap. 9. Multiplication of Feet, Inches, 8c. 65 
———ů— 


© Zxample 11. Let 7 Feet, 5 Inches 9 Parts, be - mul» 
tiply'd by 3 Feet, ne KL kan 


In this Example, I firſt * wich 3 Feet, and 
thereby multiply 7 Feet, 5 Inches, 9 Pans: Firſt L 
ſay, 3 times 9 is 27 Parts, that % 2 2 Inches and 3 


Parts; fer down 3 under the Parts and was Thy fay- 


ing, 3 times 5 is 15, and 2 1 carry is 17 - = 1 
Foot 5 Inches; ſet down 5 Inches and 
ſay, 3 times 7 is 21, and x I carry is 22; 
22 Feet. Then begin with 3 Inches, faying, 5 times 


9 is 45, which is 45 Seconds, which make 3 Pans 


and 9 Seconds; ſet down 9 Seconds a Place — 


the right Hand, and carry 3 Parts, ſayi 


Parts; ſet down 4 Parts, and carry 2, ſaying, 
times 7 is 35, and 2 1 carry is 37, which 1 
ip by ſet "__ 3 Feet 1 Inch, and 
ti Parts, ſayin \ 
is 2 Seconds and 5 Thirds, ſer down 
carry 2, ſaying, 3 times 5. is 

17, that is, 1 _— 
conds, and carry 1, ſaying; 
I carry is 22, which is 1 ich 
ſet down, and add all up, and the Product is 25 
ie © mee ED 2 Seconds, 3 Thirds. 
Note, That in multiplying Feet, Inches, and Parts, crc+ 
i ion be make jd by Feet, i 
e * 

83 


* 


degin 


66” — 25 — Inches, =_ K Tart L 


Feet; and Parts multiply'd 
YR and the twelfth Part 
Inches; Parts Fagan by Inches, the 
Seconds, and the twelfth Part thereof is 


11 


Thirds, and the twelfth Part thereof is Seconds. So 
that if you begin to multiply Parts by Feet in the firſt 
Row, and Parts by Inches in the ſecond Row,, and 
Parts by Parts in the third Row, the firſt F 

every Row will ftand a Place more towards _— righe 
Hand, * may ſee in the laſt Example. 


12. Let 37 Feet, 7 Inches, * be mul- 


0 d by 4 Feet, 8 Inches, 6 Parts. 


1 

ä : 
& F $6 
r 

1 ; 
T , 

x0 4 V0 S 


177 . 


Fi, I 1 rhkighy by 4 Feet, ſaying, 4 times 5 is 
20, Which is 1 Inch, 8 Parts; fer down g. and carry 
r, ſaying, 4 times is 28, "and 1 1 carry is 29, 
which is 2 Feet, 5 Inches; ſet down 5 Inches, and 


carry 2, faying, 4 times 7 is 28, and 2 I carry is 


30; fer downo, and carry 3, and ſay, 4 times 3 is 


12, and 3 is 15; ſet down 15. Then | begin with 
8 Inches; but, * the Feet in the Multiplicand 
are more than 12, it will be the beſt Way to work 


for the aliquot Parts of 8; ſo here I work for 4 
Inches, and ſet that down twice, 4 being the third 


Part of 12 ; therefore take the third Part of 37 Feet, 


7 Inches, 5 Parts, which is 12 Feet, 6 Inches, 5 
Parts, 8 Seconds ; ; ſet this down twice. Then begin 


with 6 Parts ; but, inftead of 83 take half 


37 


is 
Parts; and Parts multiply'd by Parts, the Product is 


— — c 


Chap. * 22 of Feet, Inches, &c. 67 


Y 
. 


] 37 Feet, 7 Inches, 5 Parts, (becauſe 6 i is half 12) and 
t it a Place more to the right Hand: Thus, the 
e half of 37 Feet is 18, which I muſt count 18 Inches 
s becauſe. the Multiplyer is 6 Parts; ſo the half of 37 
's Feet, 7 Inches. 5 Parts, is 1 Foot, 6 Inches, 9 Parts, 
o | k Seconds, 6 Thirds; which ſet down, and add all 
ſt together, and the Sum is 177 Feet, 1 Inch, 5 
d Parts, o Seconds, 6 Thirds. 
n Example 1 13. Let 311 Feet, 4 Inches, 7 Parts be 
It n by 36: Feet, 7 Inches, 5 Parts. 
| | "We" I. & 
U x SEL SE; 
36 7 . 
1856 - 
933 8 
p 103 9 6 4 
1 
; . 
42 1 
zT 0 S7 
3 © &0.% 
1 &S. Q_ © 
is | : 11402 2 4 11 11 
r 
10. In this i becauſe the Feet both in the Mul- 


nd tiplyer and Multiplicand are compound Numbers, 1 


"MW 


ith 


and 
ork - 
3 
ird 
eet, 


7 
gin 


half. 
37 


firſt multiply the Feet one by the other ; then take 


the aliquot Parts of 7 Inches, which are 4 Inches and 


3, that is, a third and a fourth Part; fo take the 
third Part of 311 Feet, 4 Inches, 7 Parts, which is 
103 F. 9 I. 6 P. 48. and the fourth Part is 77 F. 
10 I. 1 P. 9 Sec. ſet theſe down one under another, 
the Feet under the other Feet; then the ali Parts 
of 5 Parts are 4 and 1, that is, a third and twelfth 
Part ; ſo the third Part of 311 Feet, 4 Inches, 7 Parts, 
is 103 F. 91. 6 P. 4 Sec. but becauſe the Multiplyet 
is Parts, it muſt be ſet a Place to the right Hand, 


. that 


Part of 311 F. 41. + b. Then, for 4 Inches in the 
iph nn 36 Feet by it, 

s is a third Part of 
1z ; ſo the third Part of 38 is x2 Feet, and the ali- 
quot Parts of 7 Parts, are 4 and 3, that is, a third and 
a fourth; ſo the third Part of 36 is 12, which now 
is 12 Inches, that is, 1 Foot, and the fourth Part is 
9 Inches; add all theſe together, and the Sum will 
be 11402 Feet, 2 Inches, 4 Parts, 11 Seconds, 11 


Example 14. 1 eet, 4 was Parts, 5 Se- 
conds, 6 Thirds, be muhkiply'd by 3 Feer, 3 Inches, 
7 | | Thicds. | 


2 * 

8. > 

3 

8 

1 

10 4 5 

Ad. We 

8 10 8 0 

x 4 6 $1 © 
— — — N — 


N 27 7.3 5 1 8 $17 © 1 


In this la Example there is no W r 
do but obſerve the former Directions, and fet every 
ä 


I ſhall 


U 


$ 


| Chaps. Muliphcanin of Fo Tighe, Keg 


I ſhall only ſet down the Working of ſome few 


Examples more, and fo conclude this Chapter. 


= 4 © 1 
1 42 7 8 
9 3 6 7 3-0 
2894 5 3 $ 298 5 8 
= 4 6 © T - 10 7 uk $2 
1 & 3 3.0 „ 
== = | — | Eres — — 
2988 2 10 4 6 310 10 10 10 
5 — — —— —— — — 
. „ bb 1 
„ 259 10 8 
3K & -3 | 18 5 4 
496 2072 
03 2.40.0 FT 86 7 6 8 
E 2 7 1 &T .T 
7 & ST © ©. 2 © @& VA 
5 & Q.:0 0 2 GS -@- <6 
7 SG 0. \s S& © © © 
3 6 0-0 F-& © 0-0 
$3809 4 23 93 © 4793 6 o 10 8 
FFP FO 4 — 
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FE = | -&.- 3-1 
267 7 19 5 - 317 9 7 
i 8 37 5 9 
1335 | 2219 
$34 951 5 
133 9 11 8 „„ 
„ -23z3 2 10. 6 © 
0 3 7 © 6 7 4 
S220 00. 1 
2; Do 0: 5 
<8 VV „ 
6905 © 7 © 10 11910 911 1 3 


THE | 


| "x 


THE 


_ Compleat Meaſurer, &c. 


Pa 


CHAP. I. 


The Menſuration of SUPERFICIES. 


— EE A IIIICY 
_ Euporficial Figures are all ſuch as have only Length and 


Breadrh, not having any commenſurable Thickneſs. 


— — 


$I. Of a SQuare. 
SQUARE is a Geometrical Figure, having 
four equal Sides, and as many right (or ſquare) 
Angles. To find the ſuperficial Content thereof, this 
is | 
The RULE. 


Mulciply the Side inta itſelf, and the Product is the 


Content, 


Let 


72 "Hafan of e Chap. 1. 


Let "I BCD be a Geometrical Square given, ach 
Side being 14 Feet, Yards, Poles, or other Meaſure ; 
5 2 14 by itſelf, and the Product is 196, which 

z the —— | 


Aff — ; 
TH 122 4 14 
23 | * * 3 
- — 1 — —_ 
TIT] „ - 4 
22 N . af 196 Product. 
12 | 7 
8 4 


By Scale and ES 


Extend the Compaſſes from 1, in the Line of Num- 
bers, to 14 ; the ſame Extent will reach from the ſame 
Point, turn'd forward to 196. 


Demonſtration. Let each Side of the given Square 
be divided into 14 equal Parts, and Lines drawn from 
one another, croſſing each other within the Square ; 
ſo ſhall the whole great Square be divided into 196 
little Squares, as you may ſee in the Figure above, 
equal to the en of ſquare Feet, Yards, or Poles, 
or other Meaſures, by which the Side was meaſur'd. 


Chap. * Menſuration of Super ficies. 73 


"—_— — ot 


IL Of 2 PARALLELOGRAM, 
2 or Long Square. oh 


Parallelogram is a Figure having four Sides, and 
A as many right Angles, the —_— Sides thereot 
eing 


equal and parallel. To find the ſuperficial 
Content thereof, this is £24 
The RULE. 


5 | 
i 4 p * _— a, F - a y ] 
n 1 — 3 * PIES e nnn 9» +, der right ans #557 * 2 * "3: £ 
4s «as K y vp - * 2 . . 5 > cs * * Fd 1 - 
g 4 * y ”© eo, nth 5 


Multiply the Length by the Breadth, and the Pro- 
duct is the ſuperficial Content. 


ALL * . 
n- — s # — 
ne | 19 
| © D = C 
are i | 8 
dm | Length 18 
te; N Br 
* | eadth 9 
ve, Prod. 162 
les, N f | 
Let ABCD be a lo uare, the Length t 
18 Feet, and the Breadth” 1 Feet, ft aged vor 
together, the Product is 162, the ſuperficial Content 
thereof, a 4 
of By Scale and Compaſſes. 


Extend the Compaſſes in the Line of Numbers from 
I to 9, the ſame Extent will reach from 18 down ta 
162, the ſquare Feet, 


Demonſtration, If the Sides, AB and CD, be each 
divided into 18 ! Parts; repreſenting 18 Feet; 
and the Lines AD and BC each divided into 9 equal 
Parts, and Lines drawn from Point to Point, croſlin 
each other within the Figure; thoſe Lines will make 
— ſo many little . as there are rh ar 72 
162. 


S 388525 W DHOOHS 
| af $1 $ II. Of aRnomsus. 


hor a Figure repreſent ng a Quarry , of 
ving four equal Sides, the Oppoſites 
—_ two Angles being obtuſe, and 
x bing find the — Content thereof, 
— is | | 
ef 7 bo RULE. 


fall from one of the obtuſe Angles to the oppoſite Side, 
and oy — is the Content. 


A 2 15.5 | n 
ME: 


Let AB CD be a Rhombus given, whoſe Sides are 
each 15.45 3 and the Perpendicular E C is 13.42, 
which multiply'd together, the Product is 208.01 3 
which is the ſuperficial Content of the Rhombus, that 
is, 208 Feet and one hundredth Part of a Foot. 


By 


74 Menſuration of Superficies. Part Il 


one of the Sides by a Perpendicular let 
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By Scale and Compaſſes. 
Extend the Com paſſes from 1 to 13.42, that Extent 


will reach from 15. : , the ſame Way to 208 Feet, the 
Content, 


Demonſtration. Let c be extended out to E, 8 8 


D F equal to CE, and draw the Line BF; fo 


the Triangle D BF be equal to the Angle A CE : For 
DF and CE are equal, and BF is equal to A E, be- 
cauſe AB and C F are parallel. Therefore the Parel- 


lelogram A BE F is equal to the Rhombus AB CD. 


A CHEF HI Hs 
$ IV. Of a RHOMBOIDES. 
Rhomboides is a Figure having four Sides, the 


alſo four Angles, the oppolite whereof are equal. To 


find the ſuperficial Content thereof, this is 


The RULE. 


Multiply one. of the longeſt Sides thereof by the 
Perpendicular ; let fall from one of the obtuſe Angles 
to one of the _ Sides, and the Product is the 
Content, 

19. 5 
10.2 
8 


198. 90 


H 2 8 


oppoſite whereof are equal and parallel; and 


p 2 . P , 1 * 4 2 th 4 * 25 - 1 


* 2 _— ee > OT TI, 


— —— — 


_ Menſuration of Super ficies. Part 11- 


. 


| 5 12.5 


2 * 8 "x XF. * 
5 44 


„66 „ „7 | 


1 
7 
+ 
4 
4 
. 
1 
7 
: 
. 
2 
. 
— 
- 


49.2 


2 


Let A B CD be a Rhomboides given, whoſe longeſt | 


Sides, AB or CD, is 19.5 Feet, and the Perpendicu- 
lar AE is 10-23 which multiply'd together, the Pro- 


duct is 193.9, that is, 198 ſuperficial Feet, and 9 tenth | 


Parts, the Content. 


© Demonſlration. If DC be extended. to P, making 
CF equal to DE, and a Line drawn from B to F; 
fo will the Triangle CBF be equal to the Triangle 


ADE, and the Parallelogram A E F B be equal to the 


Rhomboides A B CD, which was to be proy'd. 


anne eee e OS 


$ V. Of a TRIANGLE. . 


Triangle is a Figure having three Sides and three 

Angles. Triangles are either right-angled or 
oblique-angled. Right-angled Triangles are ſuch as 
have one right Angle. Oblique-angled 1 5 are 
ſuch as have their Angles either acute or obtuſe. An 
obtuſe Angle is greater than a right Angle, that is, 
it is more than go Degrees; and an acute Angle is leſs 


than a right Angle. To find the ſuperficial Content 


thereof, this is 


The 


» 


Ga 7 — — —— 
ap. I. 0 | . 
MAP TL. nſuration of Super ficies = 


The RULE, 


Let the Triangle be of what Kind ſoever, multiply 
the Baſe by half the Perpendicular, or half the Baſe 
by the whole Perpendicular ; or multiply the whole 
Baſe by the whole Perpendicular, and take half the 
Product; any of theſe three Ways will give the Con- 
tent. i 5 | 


Let ABC be 2 
right-angled . Trian- | 
gle, whoſe Baſe is 

14.1 Feet, and the 

Perpendicular 12 FP. 

Multiply 14. 1 by 6, 

half the Perpendicu- 

lar, and the Product 
is 84.6 Feet, the Con- 

tent, Or multiply i 
14-1 by 12, the Pro- 

. is 169.23 the half thereof is 84.6, the fame as 

re. | | 


14.1 Baſe. 14.1 Baſe. 


** 


6 Half Perpendicular. 12 Perpendicular. 
— nt. ---- 
By Scale and Compaſſes. 


Extend the Compaſſes from 2 to 4. 1, that Extent 


vill. reach the ſame Way from 12 to 84.6 Feet, the 


H 2 


"I — 7 — 1 


__ Part n Ie 
4 | D 15.4 Baſe. 3 
————k — —ũ——3 — —— . | is 
* | iN ns 3-9 half Perpend. Ic 
4 A n x 
3 1 1— ch 
5 2 : 60. ; Produc. 
15.4 Baſe. 7.7 balf Baſe. 7 
7.8 Perpend. 7.8 Perpend. | 
1232 | 616 
1078. 539 
— - — , 8 
120.12 | 60.06 Product 
60.06 Half. 5 


Let ABC (Fig. 2.) be an oblique-angled Triangle 
given, whoſe Baſe is 15.4, and the Perpendicular 
7-8; if 15:4 be multiply'd by 3.9, (half the Perpen- E 
dicular) the Product be 60.06 for the Area or ſu- Side 
perficial Content: Or if the Perpendicular 7.8 be FF » © 
multiply'd into half the Baſe 7.7, the Product will 
be 60.06, as before: Or if 15.4, the Bafe, be multi- 
ply'd by the whole- Perpendicular 7.8, the Product 
will be 120.12, which is the double Area; the Half 
thereof — Feet, as before. See the Work. 


By Kale and Compaſſes. 


| Extend the Compaſſes from 2 to 15.4, that Extent 
n the Content. 


e 8 17 AD (Fig. 1.) be drawn parallel 
to BC, and DC parallel to A B; the Triangle ABC 
ſhall be equal to the given Triangle ABC, Hence 
the Parallelogram AB CD is double to the given 
Triangle; therefore half the Arga of the Parallelogram 

5 1 


Sum; then ſubtract each Side ſeverally from 
Sum. Which done, multiply that half Sum 
three Differences continually, and out of the 
duct extract the ſquare Root, which ſquare Root ſhalt 


Sides are as followeth, viz. A B 43.3, AC 20.5, 
BC 35-1, the Area is — 
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is the Area of the Triangle. In Fig. 2, the Paralle- 

ABF is alſo double to the Triangle ABC; 
for the Triangle ACF is equal to the Tri 
and the Triangle BCE is equal to the Tri 


e BCD; 


therefore the Area of the Parallelogram is double to 


the Area of the _ TO Which was to be 
prov'd. 


To find the Mos of any plain Triangle, by 
having the three Sides gi ven, without the Help 


of a Perpendicular. 
Tube R UL k. 
| Add the three Sides together, and take 


SLES 


thall be the Area of the Triangle ſought, 
Example. Let A BC be a Triangle, whoſe three 
and 


2 


le ACD, 


2 „„ ot e ee Fe 


f 
% , 
: 
* 


- 


296.31 47.6 The half Sum. 
| : 1 Difference. 
3325 

90 


— 
1282.5 Product. 
16.3 Difference. | 
38475 
76950 
12825 


10904. 75 Product. 

n 4-2 Difference. 
4180950 

38361900 


87795. 95000296. 31 
4 


49)477 

441 

386) 3625 
3516 
$923)18395 
17769 
—— 
$9261) 62600 
ö 59261 


———— 


3339 Remains. 


— 
Demon: 
92 - | 


— 
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Demonſtration. In 


from the half Sum of the Sides, you ſubtract each 


particular Side, and 
multiply the half 
Sum and the three 
Differences together 
continually, the ſquare 
Root of the Product 


ſhall be the Area of 


the Triangle. 

Firſt, by the Lines 
Bl, CI, and DI, 

biſſect the three An- 

gles, which Lines 


will all meet in the 


Point I; by which 
Lines the given Tri- 
angle is divided into 
three new Triangles, 


Perpendiculars of which new Tria 


the Triangle BCD, I fay, if 


1 H 
CBI, DC and BDI; the 
es, are the Lines 


AI, EI, and OI, being all equal to one another, 


becauſe the Point I 


is the Center of the inſcrib'd 


Circle, (by Euclid, Lib. 4. Prop. 4.) Wherefore to the 


Side BC join CF 
be equal to half the 
+ IB DN IHC. 


al to D E, or DO; ſo ſhall BF 
Sum of the Sides, wiz. = BC 


And B ABF for CA=SCO and OD=CF, 


therefore CDz=AF, and AC=BF—BD for BE=BA 


and ED=CF, therefore BD=BA4-CF, and CBF 


—BC. 


Then make CK—=CF, and draw the P iculars 
FH, GH, and KH, and extend BI to H; becauſe the 


Angles FCK{-FHK are equal to two right 


les, 


(for the Angles F and K are right Angles) equal alſo 


to FCK+ACO, (by Euclid 1. 13.) And the Angles 
ACO-+AIO are equal to two right Angles ; therefore 


the Quadrangles FCKH and AIOC are alike ; and the 
Triangles CFH and AIC, are alſo ſimilar. And the 


Triangles BAL and BFH are likewiſe ſimilar. 


From 


2 


; 5 — — 1 EIN | 
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From this Explanation, I fay, the Square of the 
Area of the given Triangle will be B Fqxl Aqaz=BF 
XBAXCAXCE. In Words: 

The Square of Bf (the half Sum of the Sides) mul. 
tiply'd into the Square of I A (= Elo) will be e⸗ 
qual to the ſaid half Sum multiply d into all the three 
Differences. 

For IA: BA:: FH: BP, and IA : CF:; AC: FH; 


becauſe the Triangles are Gmilar, By Euclid, Lib, 6. 


Prop. 4. | 

Wherefore multiplying the Extreams and Means in 
both, it will be IAqxBFxFH==BAxXCAXCExEH ; but 
FH being on both Sides of the 1 it may be 
rejected; and then multiply each Part by BF, it will 
be BFaxI A5=BEXBAXCAXCE. Which was to be de- 
monſtrated. 


a av a b an an ar 
$ VL OF 2 TRAPEZIUM. 
Tra | is a Fi having four unequal Sices 


pezium 
and oblique Angles. To find the Area or _— 
Content thereof, this is 


The RULE. 7 


Add the two 1 ars together, and take bl 
and multiply that half Sum by the Di 

„ or multiply the whole Sum by half the Diagonal, 

the Product is the Area. Or you may find the Area's 
of the two Triangles, ABC and ACD, (by Section V.) 


of the ren. 


BF=30.1 


thoſe two Arca's together, the Sum ſhall be 


TIE 


Ol 


. Menſuration of Superficies. = $3 
—————5.— . H 


i 
„„ „„ „ „„ „ „ „ 


2 „ 


R D 


B F==30.1 
D E==24.5 
Sum 54.6 
Half 27.3 
A C==80.5 

1365 
2184 


Let ABCD be a Trapezium given, the Diagonal 
whereof is 80.5, and the Perpendicular BF 30. 1. and 
the Perpendicular D E 24.5, theſe two added together, 
the Sum is 54-6, the half thereof is 27.3, which mul- 
iply d by the Diagonal 80.5, the Product is 2197.65, 
which is the Area of the Trapezium ; or if 40.25, 
half the Diagonal, be multiply'd by 54-6, the whole 
Sum of the Perpendiculars, the Product is 2197.65, 
the ſame as before. 


* DV A a | ; 7” 


By Sale and Compaſſes. 


Extend 5 Compaſſes from 2 5 that Extent 
will reach from 80.5 to 219 76.65, 


Demonſiration. This Figure A BCD, is compos'd of 

& mo Triangles ; the Triangle A BC is half the Paral- 
HC: Alſo the Triangle A CD is equal to 
half the Parallelogram A CIK, as was proy'd Sea. V; 
wherefore the Trapezium ABC D is equal to half the 
GHIK. To find the Area H IB FA 

DE, therefore ? H IX AC (=KI==GH) Area of the 
Trapezium. Which was to be proy'd. 


CT TACT FECL ITE IDF ICE ING: 
vn. Of Irregular FIGURES. 


Rregular Figures are all ſuch as have more Sides 
12 than four, and the Sides and Angles unequal. All 


may be divided into as many Triangles 

=; are Sides two. To fed the Aves of 
. divided into Trapeziums 
2 drawn from one Angle to 
another, * find — Area's of the Trapeziums 


— — , and then add all the Area's 
will you 


"have the Area of the whole 


Let ABCDE FG be an irregular Figure given ven to be 
meaſur'd ; firſt, draw the Lines AC and GD, and 
thereby divide the given Figure into two Trapeziums, 
ACGD and GDEF, and the Triangle ABC; of 
all which I find the Area's ſeverally. 

Firſt, I multiply the Baſe A C by half the Perpen- 
dicular, and the Product TOY the Area of the 


e 420. 


Then 


84 — of Es Part II. 


» 2.0 :; aj 


& 22 


Al 


fo 


Se 


49. 


at 


diculars, 11-and 6.6, added t 
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Then, for the Trapezium ACGD, the two Perpen- 
ether, make 17.6; 
the half thereof is 8.8, multiply 29, the Diagonal, 
the Product is 255.2, the Area of that Trapezium. 

And for the Trapezium GDEF, the two Perpendi- 
culars, 11.2 and 6, added together, make 17.2; the 
half thereof is 8.6, which multiply'd by 30.5, the 
Diagonal, the Product is 262.3, the Area thereof. 
All theſe Area's added together, make 567.1, and 


ſo much is the Area of the whole irregular Figure. 


See the Work. 


24.8 Baſe AC. xx Perpendiculars, 
2 half Perpendicular, 6.6 FE 
17.6 Sum. 

8.3 half. 

29 Diag. CG. 
792 
176 


255.2 Area of ACGD. 


49.6 Area of ABC. 


1 | 11.2 


0 . -- Wi. on — nn 


1 30.5 
25 — 8.6 


en 5 
17 Sum 5 18 30 
— | 2440 


. 262.30 Area of GD EF. 
25 5. 2 Area of ACG. 
49.6 Area of ABC. 


367.1 Sum of the Areas. 


| This Figure being com 
= as 
ftrated in the Vth 


4 being ſufficiently demon- 
Vith Sections aforegoing, it 


will be needleſs to mention any thing of the Demon- 


 Rration thereof in this Place. 
e rc dN c 
$ VIIL Of Regular PoLyGoNs. 


Egular Polygons areall ſuch Figures as have more 


than four Sides, all the Sides and Angles thereof 
being equal. Polygons are denominated from the 
Number of their Sides and Angles. 


4; = Pentagon. 


5 To 


— of — Part II. 


pos d of Triangles and Tra- 


28s. 
2 ea) 8 1 1 0 


6, Hexagon. 

7 Equal Sides and An- Heptagon. 
gles, it is call'd a) Octagon. 
| Enneagon. 

—_ Decagon. 
II | . Endecagon. 
121. Dodecagon. 


my 
—_ 


15 


N- 


gular Polygon, this is 
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To find the Area or ſuperficial Content of any re 


The RK ULE: 

Multiply the whole Perimeter, or Sum of the Sides, 
by half the Perpendicular, let fall from the Center to 
the Middle of one of the Sides ; or multiply the halt 
Perimeter by the whole Perpendicular, and the Product 
is the Area. 


* 
AK 


P Le date. hdd date wt Þ 1 Yn 
14.6 
3 
43.8 half Sum of che Sides. 
12.64 the Perpend. 
43.8 half Sum. | 
10112 1 
3792 — | 
5056 i : 87.6 8 of the Sides. 
3 EF | 63.2 | Perpen + 
2628 
$256 
1253 632 4 


- 
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Let HIKLMN be a regular H , each Side there- 
of being 14.6, the Sum of all the Sides is 87.6, the 
| half Sum thereof is 43.8, which multiply'd by the 
Perpendicular GS 12.64, the Product is 553.63 : Or if 
87.6, the whole Sum of the Sides, be multiply'd by 
half che Perpendicular 6,32, the Product is 553.62, the 
ſame as before, which is the Area of the given Hexagon. 


By Scale aud Compaſſes. 


Extend the Compaſſes from x to 12.2, that Extent | 


will reach from 43.8, the ſame Way to 552.63: Or 


extend from 2 to 12.2, that Extent will reach from 


$7.6 to 553.63, | 


Demonſtration. Every regular Polygon is equal to 
the Parallelogram, or 1 whoſe Length is 
to half the Sum of the Sides, and Breadth equal 

to the Perpendicular of the Polygon, as appears by 
the foregoing Figure; for the Hexagon HIKLMN is 
made up of fix equilateral Triangles : And the Paral- 
lelogram OPQR is alſo compos'd of fix equilateral 
Triangles, that is, five whole ones, and two Balves ; 


therefore the Parallelogram is equal to the Hexagon. 


A TABLE 


(eq * 


C bo DAS, 


— 
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A TABLE for the more ready finding the 
Area of a Polygon. 


Lal Names. — 
— 1 — — 
F 423013 
=” Tetragon 1.000000 
| $ I Pentagon 1.720477 
j 6 | Hexagon | 2.599076 
7 | Heptagon | 3633959 
$8 Octagon 4.828427 | 
3 Enneagon 6.181827 
10 Decagon 7.694209 
11 Endecagon 8.514250 
1 Dodecagon 9.330125 


Multiply the Square of the Side by 


the tabular 


Number, and the Product is the Area of the Polygon, 


How to find theſe tabular Numbers. 


Theſe Numbers are found 
by Trigonometry, thus : 
Find the Angle at the Cen- 
= of the Polygon, by di- 

ny, 360 Degrees by the 
er of Sides of the 
—_ 


| Ch Suppoſe each 
Side of the Dodecagon an- 
nex'd be 1, and the Area 
be requir'd. 


3 


Weid 


_ 
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Divide 360 by 12, (the Number of Sides) and the 
Quotient is 30 Degrees for the Angle AC B; the half 
thereof is 15, the Angle DCB, whoſe Complement to 


$O Degrees is 75 Degrees, the Angle CB D: Then ſay, 


As s. DCB 15 Degrees, —— C. Ar. 0.587004 
To .5, the half Side DB, Log. 1.698970 


So is s. CBD 75 Degrees, = - Lo 984944 
To the Perpendicular CD 1.866025 ' 0.270918 


Then 1.855025 multiply'd by. 5 (the half Side) the 


quir'd. 
CEE HORSE DHHS 2 
$ IX. Of a CircLE. 


Circle is a plain Figure, contain'd under one Line, 
which is call'd a Circumference, unto which 
all Lines, drawn from a Point in the Middle of the 
Figure, call'd the Center, and falling upon the Cir- 
cumference thereof, are all equal the one to the 
other. The Circle contains more __ than any plain 


Figure of equal Compaſs. 


Problem 1. Haying the Diameter and Circumference, 
to find the Area. 3 


The RULE. 


Every Cirde is equal to a 8 whoſe 
Length is equal to half the Circumference, and the 


' Breadth equal to half the Diameter; therefore multi- 
| ply 


Product is 9.330125, the Area of the Dodecagon re- 


C 
ch 


"= 


pl 
| = Product is the Area of the Circle. 


— 1 


Ch ap. I. Menſuration F Super ficies. Eo... 


half the Circumference, by half the Diameter, and 


35-5 Half Circumf. 
11.3 Half Diameter. 


1065 
355 
355 


401.15 Area. 


Thus, if the Diameter of a Circle (that is, the 
Line drawn croſs the Circle through the Center) be 
22.6, and if the Circumference be. 71, the half of 
71 is 35. 5, and the half of 22.6 is 11.3; which mul- 
tiply'd together, the Product is 401.15, which is the 
Area of the Circle. 


Demonſt ration. Every Circle may be conceiv'd to 
be a Polygon, of an infinite Nuniber of Sides, and 
the Semidiameter muſt be equal to the Perpendicular 
of ſuch a Polygon, and the Circumference of the 
Circle equal to the Periphery of the Polygon ; there- 
fore half the Circumference, multiply'd by half the 
Diameter, gives the Area as aforeſaid. | 


Or, (with F. Ignat. Gaſton Pardics) Every Circle 
« is equal to a Rectangle- Triangle, one of whoſe 
« Legs is the Radius, and the other a right Line 
ce equal to the Circumference of the Circle: For 
„* ſuch a Triangle will be greater than any Po- 
e lygon inſcrib'd, and leſs than any Polygon 
& circumſcrib'd, (by the 24th, 25th, 26th, and 
& 27th Articles of the fourth Book of his Elements 
of Geometry) and therefore mult be equal to the 
«* Circle. | f 
© Foe 
MN 


e 1nſcrib'd Polygon 
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«< For (ſays he) ſhould it be greater than the 
«. Circle, be the Exceſs as little as it will, a Poly- 
« gon may be circumſcrib'd, whoſe Difference, from 
« the Circle, ſhall be yet leſs than the Difference 


t between that Circle and the ReQangle-Triangle ; 


ce and that that Polygon will be leſs than the 
«« Triangle, is abſurd; and if it be ſaid, that this 
4. rectangled Triangle is leſs than the Circle, an 
may be made, which ſhall be 


<< greater than that Triangle; which is impoſſible. 


This cannot but be admitted as a Principle, 
«© That if two determinate Quantities, A and B, 
te are ſuch, that if every imaginable Quantity, 
«© which is greater or leſs than A, is alſo greater 
© or leſs than B, theſe two Quantities A and B 
© maſt be equal. 


% And this Principle being granted, which is in 
& a manner ſelf evident, it may directly be proy'd, 
* that the Triangle (before mention'd) is equal to 
s the Circle; becauſe every imaginable , inſcrib'd 
Figure, which is leſs than the Circle, is alſo leſs 
than the Triangle; and every circumſcrib'd Figure 
_ © greater than the Circle, is alſo greater than the 
Triangle. | | | 


Problem 2. Having the Diameter of a Circle, to 
find the Circumference. | 


As 7 to 22, ſo is the Diameter to the Circum- 
ference. | 

Or, as 113 to 355, ſo is the Diameter to the 
Circumference. | | 

Or, as 1 to 3.141593, fo is the Diameter to the 
Grcumference. 


Let the Diameter (as in the former Circle) be 22.6, 
this multiply'd by 22, and the Product is 497-2; 
which divided by 7, gives 71.028 for the Circum- 

| ference- 


2M 
y 2 
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ference. Or, (by the ſecond Proportion) if 22.6 be 
multiply'd by 355, the Product will be $ozz. ; this 
divided by 113, the Quotient is 71, the Circumfe- 
rence. ' Or, (by the third Proportion) if 22.6 be 
multiply'd into 3.141593, the Product is 71.0000018, 
the Circumference ; which two laſt Proportions are 
the moſt exact. 5 


9 5 


22 22.6 
452 8 2130 
452 | 710 
Pod 710 
7)497-2(71.028 . — 
113)8023.0(71 
| | | 791 
$.141593 5 
22. 113 
— — 113 
6283186 8 
6283186 | | 
710000018 OM 
By Scale and Compaſſes. 


Extend the Compaſſes from 7 to 22, or from 113 
to 355, or from 1 to 3.14159; that Extent will 
reach from 22.6 to 71. 

The Proportion of the Diameter of a Circle, to 
the Circumference, was never yet exactly found, not- 
withſtanding many eminent learned Men have la- 
bour'd very far therein; amongſt which, the excel- 
lent Yan Culen hath hitherto out-done all, in his 
having calculated the ſaid Proportion to 36 Places of 
Decimals, which are engraven upon his Tomb-ſtone 
25 Peter's Church in Leyden; which Numbers are 

ele, 


Diameter. 


_ Diameter. : 
F.COOCO.COOOO.CCCOO.OCOCO.COOOCO. COOOO.CCOOO 


Circumference. 
3-14159.26535.89793.23846.26433-83279-50288 


Of which large Number theſe ſix Places, 3.14159, 
anſwering to the Diameter 1.0c000, may be ſuffi- 
cient ; of the three Proportions, as 7 to 22, 113 to 


355, and 1 to 3.14159, 1 ſhall leaye my Reader to 


uſe which of them he pleaſes, but ſhall commend 
the laſt two as moſt exact, tho' the firſt be moſt in 
Uſe; but in the following Work I ſhall uſe fome- 
times one of them, and "ſometimes another, but for 


| the molt Part that of Van Calen, as beiog molt exact 


Problem 'F Having the Circumference of a Circle, 
to find the Diameter. 


As 1 is to. 318309, ſo is the 6 to the 


er. 
— 355 to 112, ſo is the Circumference to the 


Or, 25 22 to 7, ſo | is the Circumference to the 
Diameter. ; 


Let the Circumference be 71, (as in the former 
Circle) if . 318 309 be multiply'd by 71, (as by the 
firſt Proportion) the Product will be 22.599939 for 
the Diameter. Or, by the ſecond Proportion, 113 
multiply'd by 71, "the Product is 802 3; which di- 
vided by 355, the Quotient will be 22.6, the Diame- 
ter, Or, by the third Proportion, 71 multiply d by 
7, the Product is 497 ; this divided by 22, the Quo- 
tient is 22.5909, the Diameter. 


94 —Menſuration of n 


C 


22 


22, 


22.6 


— 
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: zibges 113 >» +0 
71 | ä 'F 
318309 113 22)497(22-59 

2228163 791 1 

22.599935 35508023 (22.6 57 

: 710 + 

n_-.--; 130 
710 110 
2130 200 
2130 198 
2 


Thus, by both the firſt Proportions, the 8 is 
22. 6, ous by the laſt i it falls ſomething ſhorr. | 


By Scale and Compaſſes. 


Extend the Compaſſes from 3.14159 to 1, that 
Extent will reach from 71 to 22.6, which is the Dia- 
meter ſought. 

Or you may extend from 1 to. 318309. 

Or from 22 to 7. 

Or from 355 to 113; the fame will reach from 71 
to 22.6, as before. | 

Note, That if the Circumference be Yo the Diame- 
ter will be. 318 309. 


problem 4. Having the Dimes of a Circle, to find 
the Area. 

All Circles are 'in Proportion one to another, as 
are the Squares of their Diameters, (by Euc. 12. 2.) 
Now, the Area of a Circle, whoſe Diameter is 1, will 
be 785398, according to Fan Culen's — 


— 
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fore mention d; but for Practice . 7854 will be ſuffi- 


As x (the Square of the Diameter 1) is to .7854, fo 


is 510.76 (the Square of 22.6, the Diameter of the 
given Circle) to 401. 13, (the Area of the given Cir- 
cle:) But, oh DO” | * 

| According to Metias's Proportion; 
As 452: 355 :: $10.76 : 401.15, the ſame as 


But, if you uſe Archimedes's Proportion, fay, 

As 14 : 11 : : $10.76 : 401.31; which Area is 
greater than by the two former Proportions ; tho 
mn ſmall Circles this is near enough the Truth. See 

the Working of all theſe. Es 
' 22.6 Diameter of the former Circle. 
——_C : | 
1356 

452 
452 


510.76 The Square of the ſaid Diameter. 
As 1: 7854 : 51056 0 
8 8 7854 


* 


401. 150904 The Area. 


* 
ial 


is 
10 
ee 
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: By Scale and Compaſſes. 


The Extent from 1 to 22.6, being twice turn'ùd 
over from . 7854, will fall at the lat upon 401.15, 


the Area 
113 ' As 452: 2355 $2 510.96 
. 3” "_ - 
"- , 2355380 
255380 
153228 


452)181319.8 401.15 
a 1808 " 


319 
452 


=! "WY Having the Circurafevence of a Circle, 
to find the Area. 


Becauſe the Diameters of Circles are proportional t to 
— their Circumferences ; that is, as the Diameter of one 
Circle is to its Clrcumbarence ; fo is the Diameter of 
another Circle to its Circumference. Therefore the 
Areas of Circles are to one another, as the Squares of - 
the Circumferences. And if the Circumference of a 
Circle be 1, the Area of that Circle will be. 07958; 
then the Square of 1 is 1, and the Square of 71 (the 
Circumference of the former Circle) is 3041. There- 
fore it will be, 


Sq. Cr. Area $q. Circumf. 
As 1 : .o7958 :: 3041. 
ns 5041 


7 
31822 
397900 


401. 16278 Area. 


. _ — of —.— 99 
: 2 8 Or thus : - 
As 88:7:: 07 


* 
88) 5528708 Area. 
/ Ss 


870 
792 
355 780 . 
— 5 704 
1420 8 76 
En” Area, 
Or, As 1420: 113 :: 041: 401.15. 


KS Problem 6. By having the Diameter, to find the Side 
© of a Square that is equal in Area to that Circle, | 


If the Diameter of a Circle be . hotties; ; a 
= Square equal thereunto will be, . 8862. Therefore, | 


f As & + 8862 :: 22.6 (the Diameter.) 
ae 8 

of - —— 

21 $3172 

3 17724 

he 17724 


To 0.02812 the Side of the Square AC. 


BARK, ' - - . OR. 3 ; 
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Let the Divan: of FR Circle EF or GH, be 22.6, 
(as before) to find the Side of the Square AC, AD, See. 
If .8862 be muliply'd by 22.6, the Product is 

20. O28 1a, which is the Side of a Square, equal in 
Area to the Circle given; for if 20.028 12 be multi- 
ply'd ſquare wiſe, that is, by itſelf, it will preduce 
401.125 5907344, which is _— equal to the Area * 
found in the laſt Problem. ? 


You may find the Side of the Square BIR by ex- do an) 
tracting the ſquare Root out of the Fon of che given 
Circle. — Pro, 


401, 


Ol- 
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| 401. r5(200287295 Side of the Square. 


4002)01. 1500 

8004 
40048349600 
* 320384 


29216 
29034 
1192 

801 
391 
360 

21 
20 


* 


A 


N. B. By this Method of extracting the ſquare Root 
of the Area, you may find the Side of a Square equal 
to any plain Figure, regular or irregular 


Problem 7. By having the Circamlerence, to find 
the Side of the Square equal. 


If the 8 of a Circle be 1, the Side of 
the Square equal will be. 2821. Therefore, 
As 1: 2821 :: 74 (the Circumference.) 
| 71 


— 


— 


4921 
19747 


20.0291 the Side of the Square. 
K 3 Prom 


 Menſuration of Superficies. 1 


—_ II. 


Problem 8. Having d the 
of a Square which may be inſcrib'd in that Circle. 


If the Diameter of a Circle be 1, the Side of the 


Square inſcrib'd will be .7071. Therefore, 
| As 1: 7071 :: 22.6 
22.6 


42425 
14142 
14142 N 
—————— 
To 15.8046 the Side E G iaſerib'd. 


— 


Or, if you Square the Semidiameter, and double 
that the ſquare Root of the doubled Square 
will be the Side of the e (by Eu- 

elid 1. 47.) the Square of the Hypothenuſe EG is equal 

to the Sum of the other two Legs, EO and OG. 
11.3 ———— 
ws 
339 
113 
113 | 
- $5369 the. * of EO which double, becauſe 
OO (EO OG. 


255-38(15.98 Root, which is the Side of the * 


259155 
i 125 
3093038 
8 2781 
3188)2 5700 
25504 


l —ů— — 


195 „ Et Problem 


the Diameter, to find the "Side 


= & .. 
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Problein 9. Having the Circumference, to find the 
Side of a Square which may be inſcrib'd. 


If the Circumference be 1, the Side of the Square 
inſcrib'd will be .2251. Therefore, _ 


21: %: 
71 | 
- 7 gn 
15737 


15.9821 the Side of the Square EG. 


Becauſe that in each of the four laſt Problems, wiz. 


the 6th, 7th, 8th, and 9th, there is a Proportion laid 


down, it will be eaſy to work them with Scale and 


Compaſſes ; for if you extend the Compaſſes from the 


firſt to the ſecond, that Extent will reach from the 
third to the fourth. As in the laſt Problem, where 
the Proportion is as 1 to .2251, ſo is 71 to the Side 
of the Square 15.9821. Here extend the Compaſſes 
from 1 to .2251 ; that extent will reach from 71 to 
15.98; and fo of the reſt. But the fifth muſt be 
wrought like the 4th, thus; extend the Compaſſes from 
1 to 71; that Extent turn'd over the ſame Way from 
07958, will fall, at the laſt, upon 401. 15. 


Problem 10. Having the Area, to find the Diame- 
ter. N ; | | | e 

If the Area of a Circle be 1, the Square of the Dia- 
meter thereof is 1.2732. Therefore, 


* 1 4 , 4 
— ro" 
a e 1 rn 8 


510. 744180022. 535 the Diameter. 
4 


42 


44502674 
2225 


4599)44941 
40581 


— — 5 


45189)435080 
406701 


* 


=. 
By Scale and Compaſſes. 
Extend: the Compaties from 5 to 1.2732 ; that Ex- 


tent will reach from . Then 
divide the Space between 1 510.74 into two 


equal Parts, and you'll find the middle Point at 


22.6. Or you may divide the Space upon the Line 
of Numbers, between 401.55 and .7854, into two 
equal Parts, and one of thoſe Parts will reach from 1 


to 22.6, the Diameter ſought, 


Problem 


! 


=. 


Di 


— ER 3 
Chap. 1 — — of Siper fore Tos 
Problem 1 1. Having the Area, to find the de 

ference. 


IF the Area of a Circl 


e be 1, the Square of the 
rence will be 12 


56637. Therefore, 

Ar. Sg. Circumf. Area. 

As 1: 12.566372: 401.15 
401. pe 1 


6283 185 
125663 
ä 1256637 
:  $026548 


Cireumf 
383 Root 


— 


109) 14099 
12681 


— 
14189)141 893 
127701 
141989) 14192 25 
1277901 


1419989) 74132450 
12779901 


1 —„» 


1352549 


By Scale and Compaſſes. 


Divide the Space between 401.15 and . oyggg, up- 
on the Line, 


into two equal Parts; one of thoſe 
reach from x 


ſoughe, 


|  Menſwarion of — cog Part II. 


e Having, the Arca, to find the Side of a 


Square 1 


6366 


555-37 2096115.9 Roar, which io the Side of the 


(Square ſought, | 


25)155 
125 
309) 3037 
2781 
3188) 25620 
$9504 


11630 0 
The fame Reaſon may be given for the laſt Pro- 


portion, that was given before for the Proportion of 
Circles to the Squares of their Diameters and Circum- 


ferences ; for not only the Squares of the Diameters 


and Circumferences are in Proportion to the, Circles 
they belong ta, but alſo all - infcrib'd or cir- 
cumſcrib'd, have the theit like Sides pro- 
pertienal to the Circles: they are inſcrib'd in, or cir- 
cumfcrib'd about; and alſo to the Figures themſelves ; 
The Square * Side of one — 

t 


© 2 
4 
5 3 « 7 * * 4 
; — 
7 
— 
Chap. 1 A. 
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that Figure, as the Square of the like Side of another 
ſimilar Figure is to the Area thereof, as you may Rad 


d at ſarge in Euclid, Sturmixs, Marheſis 
and other Anhors, but will e 


this Place. 


By Scale and Cs. | 


Extend the Compaſſes from 1 to 401.15, that Ex- 
tent will reach from .6365 ro 255.37; the half Space 
between thatand 1 is at 15-98, the Side of the Square. 


Problem 13. Having the Side of a Square, to find 
the Diameter of the circumſcribing Circle. 


If the Side of a Square be 1, the Diameter of a 
Circle that will circumſcribe that Square, will be 
1.4142. Therefore, 


As 1 14142 : 1 
- 16-98 98 
113136 
12727 


70710 
14142, 


258516 the Diameter ſought. 


Zy Scale and Compaſſes. 
Extend the Compaſſes from 1 to 1.4142, and that 
Diameter 


Extent will reach from 15.98 to 0 22.6, the 
ſought. 


Problem. 


= aro oz Fa 
problem 14. Having the Side of a Se, to find the 
Diameter of a Circle equal. 
If the n of a 
Circle equal thereunto will be 1.128. Rs: 


Side Diam. Side of a 
As 1 : 1.128: : 20.0291 
1.128 


1602328 
4005 82 

20029 1 

200291 


n 
e 


22.5 928248 Diameter. 


By Scale and Compaſſes. 
Extend the Compaſſes from 1 to 1. 128; that Ex- 


tent will reach from 20.0291 (the Side of the Square 
given) to 22.6, the Diameter of the Circle ſought. 


Problem 15. Having the Side of a Square, to find 
rhe Circumference of the circumſcribing Circle. 
If the Side of a Square be 1, the Circumference of 


a Circle that will — that Square, will be 


4.443. Therefore, 
| Side Sq. Circum. Side Sq. 


Di 
> 
r mu 
3 ET) Pro 
| the 
Re: 

in 


35544 
39987 
* 22205": 


4443 833 * ſma 
709914 e Dretdinl.” 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 4.443, that Exten 
will rexch from 15.98 to 71, the Circumference. 
Probim 


a | — 
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© Problem 16. Having the Side of a Square, to find 
che Circumference of a _ that will be equal there- 
unto. 


If the Side of the 1 8 be 6; | the Circumference of 
a Circle that will be equal . ſhall be 3. 545. 


Then, 5 
| .” As23 3 24464 2: 20.0291 
. 3-545 
1001455 
301164 
1001435 
600873 5 
Fo 71.903 1595 the Circutaf, 
„1 y Kale and Compaſſes. 
are | 
Extend the Compaſſes from 1 to 3.545, that Extent 
will reach from 20.0291 to 71, the — 
of In ſeveral of the foregoing Problems, where” the 


be Diameter and Circumference is requir'd, the Anſwers 
are not exactly the ſame as the Diameter and Circum- 

| ference of the given Circle, but are ſometimes too 
much, and ſometimes too little, as in the two laſt 
Problems, where the Anſwers in each mould be 71, 
the one being too much, and the other too little. The 
Reaſon of this is, the ſmall Defe& that happens to be 
in the Decimal Fractions, _ being ſometimes too 


great, and ſometimes too little; yet the Defe& is ſo 
tmall, that it is needleſs to _ — to more 
Saackoel a 


— — —jä— ms 
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9X. Of a SEMICIRCLE. 
T* find the Area of the Semicircle, this is 5 


The RULE. 


Multiply the fourth Part of the Circumference of the 
whole Circle (that is, half the Arch-Line) by the Semi- 
diameter, * the Area. 


Let ABC be a Semi- 
circle, whoſe Diame- 
ter 22-6, and the half 
Circumference,or Arch 

Line, ACB, is 35.5 
the Half thereof is 
17.75, Which multiply 

| by the SerniSiameter 11-3, and the Product is 200. 575, 
the Area of the Semicircle. 


27-75 the half Arch- line. 
11.3 the demidiameter. 


1325 
1775 
12775 


———— I = 6 
200.574 The Area of the Semicircle. 


By Scate and Compaſſes. 


Extend the Compaſſes from 1 to 11.3; that Extent 


will reach from 17-75 to 200.575, the Area. 


If only the Diameter of the Semicircle be given, you 


ſay, by the Rule of Three, 
* * < ncaa ſo is the Square of the Diameter to 


* By 


circle, 


. 


Sector 
find- t 


and A 
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By Scale and Compaſſes 
Extend the Compaſſes from 1 to the Diameter 22.6; 


that Extent turn'd twice from .3927, Will reach, at the 
kit. to 200. 57 5. 1 85 8 


SISOSSSSAASESOIHESY 


$ XI. Of QD Nr. 


o find the Area of A Quadrant, or fourth Part of a 
'Þ: Circle, this is | | | 


. 


drant (that is, 
the whole Cir- 
Let ABC be a Quadrant, ot 
fourth Part of a Circle, whoſe 
Radius, or Semidiameter, is 18.3, 
_ the half Arch-line 8.875 3 
_ theſe multiply'd ther 
Produ is a for the 


A B Area - 


Theſe are the Rules and Ways commonly given for 
finding the Area of a Semicircle and Quadrant; but, 
I think, it is as good a Way, to find the Area of the 
whole Circle, and then take half that Area forthe Semi- 
circle, and a fourth Part for the Quadrant, 


ent welded 1 proceed to ſhew how to find the Area of the 
Sector, and Segment of a Circle, 1 ſhall ſhew how to 
find- the Length of the Arch-line, both Geomerrically 
and Arithmetically. | 


1 


2 
C 
| — 


rr —_ 


—  —— —— e, — — 
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SX. O @ SEMICIRCLE. 
T* find the Area of the Semicircle, this is 
_ u., RULE 

Multiply the fourth Part of the n of the 


whole Circle (that is, half the Arch-Line) by the Semi- 
diameter, the Produ is the Area. : 


C Let ABC be a Semi- 
circle, whoſe Diame- 
ter 22.6, and the half 
Circumference,or Arch 
B the Half thereof is 
ES 0D -- 17.75, which multiply 
by the Semidiameter 1 l. 3. and the Product is 200.575, 
the Area of the Semicircle. | 8 
17.75 the half Arch- line. 
11.3 the Semidiameter. 
— — 
1325 | | 
| 1775 5 55 A 
i 
— 5 mg 
200.575 The Area of the Scmicircle. 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 11-3 ; that Extent 
„ill reach from 17-75 to 200.575, the Area. 
If only the Diameter of the Semicircle be given, you 
, by the Rule of Three, 5 | 
＋ -— «3927, ſo is the Square of the Diameter to 
_ the Area. | 97 


* 


By Scale and Compaſſes- 


Extend the Compaſles from 1 to the Diameter 22.6; 
that Extent turn'd twice from. 3927, Will reach, at the 


þft, to 200. 375. 6:4" te 5 
Ae eee 
XI. Of 4 Qua DRANT. 


T the Area of a Quadrant, or fourth Part of a 


Circle, this is 
The KUL I. 


ltiply half the Arch- line of the Quadrant (that is, 
ce eighth Part of the Circumference of the whole Cir- 
ele) by the Semidiameter, and the Product is rhe Arta 
of the Quadrant. 3 pi 
| Let ABC be a Quadram, of 
' fourth Part of a Circle, whoſe 
Radius, or Semidiameter, is 11.3, 
and the half Arch-line 8.875 3 
theſe multiply'd together, t 
Product is 100.2875 for the 
A B Area. . | 


Theſe are the Rules and Ways commonly given for 
finding the Area of a Semicirele and Quadrant; but, 
I think, it is as good a Way, to find the Area of the 
whole Circle, and then take half that Area for the Semi- 
circle, and a fourth Part for the Quadrant, 


nt Before 1 proceed to ſhew how to find the Area of the | 5 


: Ron. — A SR RET 


Sector, and Segment of a Circle, 1 ſhall ſhew how to 
find- the Length of the Arch-line, both Geometrically 


and Arithmetically. 
as — a To 


112” — — Part 11 


— 


To fd the ha of the Arch- * 8 
trically. | 


Divide the Chord. ine AB inca four odd Dis arg a 
ſet one of theſe Parts from B to C, and draw a Line 4 
from C to three of thoſe Parts a D 3 ſo ſhall CD be { 
equal co half I. e 


To fond the Length of the Arch ine, drith- 
| T = 


Makiply the Chord of balf the Segment AC or CB 5 
by 8, and from the Product ſubtract the Chord of the thi 


whole Segment AB, and divide the Remainder 3» 
A 8 585 


F 1 
| > 
34.4 AB "here 
£5 Eo Sines 
3)124 deca 
ta 
Arch-line 41.333 he 


Another 


B 
be 
1 


not her 
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89181 
— 1 


; Ancther Way. 


From the double Chord of half the Segmemt's Arch, 
ſubira the Chord of the 8 , one third Patt of 


the Difference added to the double Chord of half the 


Segment's Arch, the Sum is the Arch-line of the whole | 
ment. | 


Thus, if AC 19.8 be doubled, it makes 39.6 ; from 


which if you ſubtract 34.4, the Remainder is $2, 


which divided by 3, the Quotient is 1.733; this ad- 
ded to 39.6, (the double Chord of the half Segment) 
the Sum is 41.332. So if the Arch-line ACB was 
ſtretch'd out ſtrait, it would then contain 41.333 


ſuch Paris as the Chord AB contains 34.4 of the like 
Parts. pl 


Theſe two Rules may very eaſily be prov d out of 


: the Table of natural Sines ; thus, 


Suppoſe (in the former Figure) the Arch ACB to 


| contain 120 Degrees, the natural Sine of half, wiz. 


of 6o Degrees, is 86602, which being doubled, is 
173204, Which is the Chord of the whole 120 Deg. 


' that is AB. Then, to find the Chord of the 


Arch, viz, AC 60 Degrees, the half of it 30 Degrees, 
the natural Sine thereof is 50000; which, doubled, 
makes 100COO for the Chord AC; then, according to 
the firſt Rule, multiply 100000 by 8, the Product is 
$S00000 ; from which ſubtract 173204, (the Chord 
AB) and the Remainder is 626796; which divide by 
3, the Quotient is 208932, which is the Length of 
the Arch-line ACB, according to the firſt Rule. Now 


let us examine how near this comes to the true Quan- 


tity of the Arch propos d: If the Radius or Semidia- 


meter of a Circle be 100000, (as it is in the Table of 


Sines) chen the Circumference will be «28218, and 
becauſe 120 Degrees is the third Part of the Circle, 
take the third Part of 628318 is 209439, which is 
the true Quantity of 9 ACB in ſuch Parts = 
l 5 3 | 


= 


Semidiameter contains 100000, and differs from 
before found 507, which is a Thing inconſidera- 


ing Rules agrees exactly with the former, and 

| Difference will be the ſame as above ; 
either of the Rules gives the Quantity of the Arch- 
line too little, and the greater the Arch, the greater 
the Error. If you know the 
tain d in the Segment's Arch, and would have the 
Arch-line very exactly, you may reaſon thus by the 


As the Circle's Periphery in Degrees: is to its Pe- 
riphery in equal Parts :: fo is the Arch in Degrees 
and decimal Parts: to the ſame Arch in equal Parts. 


© the Circumference of a Circle be 71, and 
the Arch to contain 52 Degrees, 15 Minutes, 
fthe Decimal of 15 Minutes is. 25) then fay, 


Deg. Parts. Deg. 
As 26c : 71 :: 52.25 
71 

p $225 

36575 


36]0)3 701975(10.305 fere. 
| 300 
109 
108 


175 


f - So the 52 Degrees 15 Minutes will contain 10.305 
of ſuch Parts as the Circumference contains 721. 
Thus have I ſhew'd ſeveral Ways of finding the 


Meaſure of the Curve-line of any Part of a Circle ve- 
ry near the Truth, The next Thing 1 ſhall ew, is, 


How 


— 


Menſuration of Super frier. 5 Parr 11 : 


in Practical Menſuration. The latter of the fore- 


ces that are con- 


| WT YEW 


/ 


8 ty 2 128 „„ 


F. A 
» 


„ 


A7. 


a 8 


the 


proportional Line 
between the Parts 


_ — — | : — — — 
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| How to find the Diameter of a Circle, by has 


ving the Chord and verſed Sine of the Seg- 
ment Arithmetically. 


Becauſe | the S 
Chord AB cuts | 
the Diameter EC A £2 2< 
at right Angles, 4 0 

— the Se- 7 
michord AD or 
DB is a mean 


& 


= * 
90000 25 „ * 


of the Diameter 
CD and DE, (by \ 
Zuc. C. 13.) There : ” 
fore, if you fquare *. | 
the Semichord ,"M 

AD or DB, and — Fa, 
divide that Squa. | | 
by the verſed Sine CD, the Quotient will be the Part 


„% „ „„ „ „„ „ „ wear „„ „% www 


9 


/ 
* 


of the Diameter wanting; to which add the given 


verſed Sine CD, and the Sum is the Diameter ſought. 


Example. Let ACB be a Segment given, whoſe 
Chord AB is 36, and the verſed Sine CDG ; half 38 
is 13, which ſquar'd, makes 324; this divided d 
6, the Quotient is $43 to which add 6, the Sum 
60, the Diameter of the Circle CE. 


— ——ä— 5 — = — es —ñ—ñ—— 
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77 UMTS. .. 
18 
— 
144 
1 


6324 the Square of AD. 
54 the Part wanting DE. 
6 the yerſed Sine CD add. 


60 the Dramerer . 


eee e 


$ XII. of the Seftor of a cer F. 


Sector of a Circle is comprehended under two 
Radii, or Semidiameters, which are ſuppos d 
not to make one right Line, and a Part of the Cir- 
cumference : Whence 2 Sector may be either leſs or 
greater than a Semicircle. To find the Area or fu- 
Perficial Content thereof, this is 


The RULE. | 


Mutiply balf the Arch-line by the Semidiameret, 
and the Produtt is the Area. 

Let ADBC be the Sector of a Circle given, whoſe 
Semidiameter AD or BD is 24-5, and the Arch-line 


ACB (by the firſt Rule, Pa. 110.) 1 find to be 45.5, 


the Half thereof, 22.8, being multiply'd by 24. 55 
(the Semidiameter) the Product is 558.6, which is 
the Area of the SeQor ACBD. 


22 


the Line ba 
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22 


176 
4 9. 2 Subtrahend. 


3136.8 


45.6 Arch- line. 


22.8 half. 
24-5 Semidiameter. 
1140 
912 
456 


558.60 the Area, 


Let LMNO be a Sector greater than a Se- 
. whoſe Semidiameter LO or NO is 20.6, and 
equal to a fourth Part of the Arch-line 
LMN 21, the Double whereof is 42, equal to the 
Arch- line LSM or McN ; or by the Arithmetical Rule, 
pag. 110, the ſaid Arch is found to be 42.333, which 
multiply d by 20.6, the Semidiameter makes n 
for the Area of the Sector LMNO. 

See the following Work. 


2 


* * P 
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* 
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at 


* 
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s XIII. Of the Segment of a CIRCLE. 


Segment of a Circle, is a Part terminated by a 
Right. line leſs than the Diameter, calld a Chord, 

and by a Part of the Circumference. 
| To find the Area of the Segment of a Circle, you 
muſt, firſt, find the Centre of the whole Circle, and 
draw the two- Semidiameters, thereby compleating 
the Sector, as in the following Figure. Then (by 


the laſt Section) find the Area of the whole Sector 
CADBC, and then (by Sect. 5.) find the Area of the 


Triangle ABC, and ſubtract the Area of the Triangle 
out of the Area of the Sector, the remainder is the 


Area of the Segment. 


Other- 


2.6)3 


Rule, 2. 113 


5 4 
* . * AM 0 # 4 * 3 . 
— — ——_ — —  ——— ————————————————————— 
- oy 
itz * 2 
ang * * F TY p > 


Otherwiſe, 
you may, with- 
out deſcribin 
the Figure, Kal | 
the Semidia- 
meter of the 
Circle by the 
Arithmetical 


and by the 8 Rule, pag. 110, find the 


> Arch- 
line ; then multiply half the Arch-line —— the Semi- 
diameter, ſo have you the Area of the Sector. Then 
ſubtract the verſed Sine from the Semidiameter, the 
Remainder is the Perpendicular of the the Triangle; and 
multiply the half Chord by the Per „ the 
Product is the Area of the Triangle. Then ſubtract 
the Area of the Triangle from the Area of the Sector 
and the Remainder is the Area of the See 


1 


che Work. 


17.5 
17.7 
875 
1225 
175 


* a 


* 


oo 


2.6)306.25 (31.9 4 
865 41.5 the Diameter of the Circle. 
— — 
1 20.7 5 the Semi liameter. 
9.6 DE Subtrahend. 


—— 


11.15 remains tlie perpendicular EC. 
11.15 


120 Menſuration of I | _Farr Ti 


11.15 the Perpendicular EC. DSS 
17.5 half the Chord AE or EB. 
5575 | 
7805 
1115 
— 


195-125 the Area of the Triangle. 


306.25 the Square of AE. 
92.16 the Square of DE the yenſed Sine. 


12 


398.41 Sum. 7 3 75 
wr. Gesehen thei 19.95 the Chord AD: 
159.68 To 
Sub. 3s che Chord AB. 11 
2)r24.68 Rs - 
2)41.56 the Arch age. 23. 
. half. ; ; 275 
10390 
14546 
4156 


From 431. ects. Area of the Sector. 
Subtract 195. 125 Area of the Triang. 
* 236.0 oo hoon of the Segmen 


— — — — — — 
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Again, Let MACBM be a Segment great 


er 
Semucircle ; obſerve the former Rules in all Reſpedts, 


here you muſt add it thereunto, as 
by A, following Figure, 


24 half Arch. line 


11.64 Semidiam. 
23% Bake 


— 
4656 
2328 


275.36 Area of che Sector LACBL. 


10.2 5 half the Baſe M A. 
5-53 the Perpendicular LM. 
3075 
5125 
5125 En 
$6.6825 the Area of the Triangle ALM. 
279.36 the Area of the Sector add. 


| 336.0425 the Area of the Segment ſought. 


* $ XIV.-of 


P 


34 Ae of we 
- 20.226 half the Arch-line AaB. on 
. 


— 


: 3 : ; 
A 
U Er 

fſubtract 3.4 verſed Sine, 


Rem. 11-43 Perpend. of the Triangle. 
5715 | 
4572 

10287 


108.0135 the Area of the Triangle ſubtracted from 
151.7999 the Area of the Sector. 


| „ 


2 43.7864 the Area of the Segment AaBA.. 
12.19 half the Arch-line CcÞ. 
20.64 Semidiamete.. 
ä 4876 | | 
7314 5 I. 
2438 : - | 3 


—— — E 
231.5016 the Area of the Sector. 
From 5 20.64 the Semidiameter, 
e ſubtract 3.5 verſed Sine. 1 
Remaind. 17. 14 Perpendicular of the Triang 
11.5 half the Chord DC. * 
8570 
1714 
1714 | 
Subtr. 197.110 Area of the Triangle, 
From 251-692 Area of the Sector. 


Rem. 54.492 the Area of the Segment CcDC. 
43-786 the Area of the Segment AaBA. 
$47-4 the Area of the Trapezium. 
Sum 645.679 the Brea of the Whole. 
IP ; M. 2 - 5 XV. 


* 


„ 3 


— 


2 3 — 2 . y "Fare II. 


XV. Of” an bee 


Ab Ellipſis, or Oval, is a Figure bounded by a re- 
Curve- line, returning into itſelf ; but o 
its two — cut each other in the Centre, 
one is longer than the in which it differs from 
the Circle. To find the Area thereof, Chis is | 


"The RULE. 

Multiply the tranſverſe Diameter by the Conjugate, = 
and multiply that Product by .7854, this laſt Product * 
is the Area of the Oval. : 2 


D 4 4 10 : l ? 61.5 


1.5 


Conſeq. 


* 


— — — — — 0 


Gap: L. — 125 
61.6 the tranſyerſs Diameter. 8 


2735-04 the ReRangle. 
277854 the Area of n: 
— 
1094016 
13675 20 


2188032 


1914528 


2148. 100416 the Area of the Oyal. 


Demonſtration. If you circumſeribe Elipſis 
with a Circle, and ſuppoſe an infinite "Fade of 


Chord-lines drawn therein, all parallel to the conju- 


gate Diameter, as thoſe in the following Figurey 
then it will be, * 


As DA, the Diameter of ihe Circle, is to Na, the 
conjugate Diameter of the Ellipſis; ſo is BaB, any 


Chard in the Circ! to bab, its Qive Cults. 
in the Ellipſis. 2 * 


For, r to the Property of the Circle, 
it is | 1 aSxTa;= U Ba. 
2 


And | | by the Property of the Ellipfis, 

i OTC: NC: : aS xͤö Ta: U ba. 
3 OTC: ONC::0 Bm: QL dba. 
3 4!TC: : > ba - 

5 2TC : 2NC :; 2Ba : 2ba. 


That is, 6 | DA: Nn : : BaB : bab. 


But the Sum of an infinite Series of ſuch Chords, 
as Bab, do conſtitute the Area of the Circle. And 
the Sum of the like Series of their reſpective Ordinates, 
ba b, do conſtitute the Area of the Ellipſis. 


M 3 Therefore, 


my mes „ ME EE ED, 
; „* 


726 DEE] —_—_ "Parr II 


whence it follows 


Q TS : Circle's 
Area : 1 TSX Nn: 
Ellipſis Area. 


mandy As 1s to 7854 ; ſo is the Rect- 
angle, or P & of the 3 a —_— 


ameter of any Ellipfis to its Area. 
Hence it is eaſy to- conceive, that the W 


of the Product of the tranſverſe and conjugate Diame- 


ters, will be the Diameter of 2 Circle equal to the 
Elhpſis. 

Hence alſo all 
cumſcribing Circle, (whoſe Baſes are parallel to the 
conjugate Diameter, and of the fame Height) are in 


Proportion one to another as their Baſes are. that is, 
BaB : bab ;: Area Segment BTB : Area Seg- 


ment bTb. 
Or, TS ; Nn 

ment bb. a 
The Area of every Elliphis is 2 mean Proportional 

3 the Area's of its circumſeribing and inſcribꝰd 
cles. 


Area Segment BTB: Area Seg- 


The 


2: LTS: TSxNa; 


of an Ellipſis, and its cir- 


„ 


The 


Area. 
„ Nn :: TSX Na: 


TE | 1 mai“ CE 
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The Truth of this 
may eaſil be deduc'd 
from the'laſt; for it's 
already prov 'd, that 
OTS: T's X Na :: 
ciccumſcribing Cir- 
cle's Area: Ellipſis T 


But UI TS 1 


U Nn. Therefore EL 2 5 
lipſis Area : inſerib'd —— 
Circle's Area:: TS | 
Nn: DU Nn. 

Example. Let TS=36, and Nn==18.4. 
Then Ul TS=1296, and U Nn==338.56. 
Then 1296x.7854=1017.8784 great Cirele s Area; 
And ri 5. ec. leſſer Circle's Area 3 
And 36x18,4=562.4x.7854==520-24896, which is 
the Area of the Ellipfis ; how it Ws Us 

. 1017;878 : 520.24896 : : $20.243g6 : 
265. 905024. 
That is, As the great Circle's Area is to the Area 


of the Ellipſis ; ſo is the Area ern T do the 


Area of the lefler Circle. 


From hence it follows, that all ents of an- EL 
lipſis, and its infcrib'd Circle, (whoſe Baſes are paral- 
lel ro the tranſverſe Diameter, and have: the fame 
Height) are in Proportion one to another, as the Area 
of the Ellipſis and Circle are. 

That is, As the Area of the Circle is to the Area of 
the Ellipſis, ſo is the Segment bb to the Seg- 
ment BNB. 

Or, Nu: TS: : Area Segment bNb : Area Seg- 
ment BNB. - -- 


$ XVI. Of 


rere. 


be the Area of the Parabola. 


* 


n of Su — Part II. 


8 XVI, of 4 PaRABOLA.. 


Parabela. is 3 curvilineal Figure, made by the 
Section of a Cone, being ant by a Plane paral- 


lel of us Sides. 
85 — - is two Thirds ot its circumſcribing 


The RULE, 


Multiply the Baſe, . or or greateſt 8 * the 
icular Height, and multiply that Product by 


4 and divide the 12 Product by 3, the Quotient will 


229 «44 ͤ4„ 4 „446 ͤ4õ“ñl4( a — K 


8. 0 


53.75 


eee, ſherefors to find. the Area. _ 
| is 


„„ = of Yb WY PD 


75. 
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53.75 the Ordinate GH. 
39.25 the Perpendicular EF. 
26875 | 

10750 
48375 


16125 


2109.6875 
2 


34219-3750 
1406. 4583 the Area, 


Demonſlration. | Let FH, the Semi-ordinate, be di- 
vided into four equal Parts, or into 8.16, ec. and 


thro* the Diviſions draw Lines, as ef, ef, oc. 


parallel to the Axis EF. Suppoſe alſo EF to be 4. 
Then, I fay, the Parabolic Space EhHF is ta the 

Parallelogram EK EH as 2 to 3; but to the Triangle 

SH may -- -. | 

For, firſt, of gf, gf, S. are in continual arich» 


metical Proportion from the Nature of plain Trian- 


ples. | 

Secondly, fe: ge:: ge: he; but be in the Aris 
EF=>, and in the firſt Parallel e f muſt be equal to 3, 
in the next ef muſt be equal to 2, in the third to 4, 


and ſo on, in a duplicate arithmetical Progreſſion. 


For ef (=4) : ge (=1) :: ge ): b 
(.) And the ſecond ef (4) : eg (=2) 
:: eg (=) eh (=$) ere. And thus it will be, 
if the Lines Ff, ff, exc. be again biſſected. ce. 
ad inſinitum. So that all the Indiviſibles of the tri- 
linear Space EK HhE will be in a duplicate arithmeti- 
cal Progreſſion increaſing. But the Sum of a Rank of 
ſuch Terms, is ſubtriple to a Rank of as many equal 
to the greateſt, 7 Lemma 3) ; wherefore the whole 
trilinear Space EKHhE is to the Parallelogram as 1 to 


3z and, conſequently, the remaining parabolic 


= 130 2 of OE EI. 


Space muſt be to it as 2103; which was, ec 
And ſince the Triangle FEH is to the Parallel 

as 1 to 2, it muſt be to the Parabola as 1 f to 2, or 

as 3 to 4: which was to be prov d. 


Balare I proceed to the Menſaration of folid Bodies, 
I will lay down ſuch Lemmas as will be neceſſary 
to facilitate the Demonſtration of all ſuch Solids. | 


LEMMA L 


In any Series of equal Numbers, (repreſenting Lines 
or other. Quantities) as 1, 5 „7 2, 
2, c. or 2, 2, 3, 3, c. if one of the Terms be mul- 


tiply'd into the Number of Terms, the Product will 


be the Sum of all the Terms in the Series. 
$ MMA = 


Wa Series of Oy in arichmetical Pr eſſions: 


begin with a Cypher, and the common Difference be 


1, 28 o, I, 2, 3, &c. (reprefenting a $500 of Lines 


or Roots beginning al 2 Point) it the laſt Term be 


will de double the Sum of all the Series. 
That is, putting L- the laſt Term, N= the 
Number of Terms, and S = the Sum of all the Series 8 


then will NI=—25S; conſequently, * N L==S, wiz. 


one half of ſo many times the oreateſt Term as there 
8 


| 12 i+:+;+4._ a ra the sum A NL. 
> "20 KI. 


LEMMA III. 


| If a Series of Squares, whoſe Sides or Rook ame in 
_ arithmetical P 


rogrefſion, beginning with a Cypher, 
Oc. be :nfinitels continu'd ; a EINE 
n te Number of Tenv, will be wipe 


multiply'd into the Number * Terths, the. Product 


ven 


Lt 


Woe IN. 


S 


le 


 Thap. x. ee of Sunfl 


of the laſt, or greateſt Term, ſo many Times repeated 


and becqme nowing at all 


above) infinitely contina'd, the Sum of all the 


— erence mare: 


| 111 
to the Sum of all the Series, viz. NL; or, 


* NLL=S. 


That is, the Sum of ſuch a Series will be one third 


as there are Numbers of Terms in their Series, 
| Inſtances. . 


e — N that as the 
Number of Terms in the Series do increaſe, the Fra- | 
ction, or Excels above 1 does decreaſe, the ſaid Ex- 


ceſs always being - — Which, if we ſuppoſe the 
Series to be infititely — will quite yaniſh, 


LE MMA IV. 


II a Series of Cubes, whoſe Roots are in arithmeti- 
cal on, beginning with a Cypher, exc. (as 


Series will be 2 z NLLL=S. 
That is, one fourth of the laſt Term fo 


Times repeated as there are Numbers of Terms. 


 Menſuration of Superficies. 
Inftances in Cube Numbers. : 


if 0, I, 2, 3, 4, 5. Oc. be the Roos ofthe Cubes 


FE ET — 15. 


27427 
+: ee 


64 $97 
F p + 1 + $ — 27+ ha N= 


1255+-125+125+125+1 ers 5 


From theſe es it | that as 
Hom theſe Fee i plainly appear increaſes, the 
e Exceſs above + decreaſes, the Exceſs being 


; which, if we ſuppoſe the Series to be 


7 


i ypher, c. as 
be i * * continu d, the Sum of all the 
38 A will be + NLLLL. 


ruth of 
* 3 and n for 


"LEMMA VL | 


The Sum of an infinite progreſſi 
Number, the others decreaſing by 
3. 5, Cc. is in ſubſeſquialteran 


Proportion of the Sum of the like Number of equal 
Terms, that is, as 2 to 3. 


Inſtances 


Part IT. 


| infiglely dend. will become ny ſmall or 


this may be manifeſt by the like Pro- 


on, whoſe g. ateſt 


%%% % h DOA oO ww 


or Exceſs above 42 decreaſes; and if we 
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Inſtances in ſuch Progreſſions. 
. . a | 
* . 2 iff * 4 OW a 4 
1 e 2 8 
n 


E 
1 51815 16+16 ate?” me: 
| ©2524 27 3 24224 
852 4 25+25 TAS "oo 
C 30- 35+32 -27-—20+11__ 17121 +37 
3636 +36+36+36 +356 8 
From theſe Examp les it plainly appears, that as the 
Number of Terms in 4 Series increaſes, the Fraction 
Series to be infinitely continu'd, that Exceſs — 
quite vaniſh, and the Sum of the infinite Series * de 
+ of ſo me the greateſt, 1 | 
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The Menfuration of SOLIDS. 
S Bodies are ſuch as do conſiſt Log. 


- a Breadth, and Thickneſs , as Stone, Timber 


17.5 


turn'd over twice from 17.5 will | 


— — ——_— 
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153125 
214375 
30625 


$359-375 the ſolid Content of the Cube. 


Suppoſe ABCDEFG a cubical Piece of Stone or 
Wood, each fide thereof _ 17 Inches and an half, 
multiply 17.5 by 417.5, the Product is 306.23; 
which being multiply'd by 17.5, the laſt Product is 


359.375, which is 5359 ſolid Inches, and 375 Pans. 


To reduce the ſolid Inches to Feet, divide by 1728, 
(becauſe ſo many cubical Inches is a Foot) and the 
folid Feet in the Cube will be 3, and 175 cubical 
Inches remain. | 
bt 5: By Scale and Compaſſes. 
Extend the Compaſſes from x to 17.5 ; that Extent, 


reach 
the ſolid Content in Inches. Then extend 
paſſes from 1728 to 1; that Extent, turn'd 
Way from 5359, will reach to 3.1 Feet. 
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Plain ADEF, always remaining pa- 
rallel to nell, there will be genera- 
ted, by ſuch a Motion, a Solid ba- 
ving Plains, the two oppoſite 
whereof will be equal and para'lel to 
each other ; whence it is call'd a Paraliclopipedon, or 
Fquare Priſm. And if the Plain ADEF be a Square 
equal to the generating Piain ABCD, then will the 


generated Solid be a Cube, From hence ſuch Solids 


may be conceiy'd to be conſtituted of an infinite Se- 
ries of equal Squares, each equal to the Square ABCD; 
and AE or DF will be the Number of Terms. There- 
fore, if the Area of ABCD be muliply'd into the 
Number of Terms, AE, the Product is the Sum of all 


the Series, (cer Lemma I.) and, Conſequently, the 


Solidity of the Parallelopipedon or Cube. Or if the 
Baſe ABCD, being divided into liule ſquare Areas 
be muluiply d into the Height AE, divided by a like 


Meaſure for Length, after this Way you may conceive | 


as many linle Cubes to be generated in the whole 
Solid, as is the Number of the litile Areas of 
the Baſe multiply'd by the Number of Diviſions the 


Sde AE contains. Thus, if the Side of the Baſe AB 


de 3, that muhkiply'd into itſelf is 9, which is the 
Area of the ſquare Baſe ABCD; then, if AE be like- 
wiſe 3, multiply 9 by 3, and the Produtt is 27; and 
fo many linle. Cubes will this Solid be cut into, if 
you conceive t to be cut as the Lines direc. 
From this Demonſtration it is very plain, that if 
vou — pr the Area of the Baſe of any Parallelo- 
on into its Lengih or Height, that Product will 
2 the ſolid Content of ſuch a Solid, | 


3 11. 


Demonſtration. If the Square ABCD 
A conceiv'd to be mov'd down the 


 PS&EAFav. 


FFT. 
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$ 11. Of a PARALL ELOPIPEDON. 


-ET: ABCDEFG be a Paralllopipedon or ſquare 
Priſm, repreſenting a ſquare Timber or 
Sane, each Side of ics ſquare Baſe deb being 21 

. | 


. 
olid Content in Ine 1 

1728, and the 1 

„and 9 * a 

15 Feet, and t i „ 

4 and the Ge is 45.9, 3 I 

Or thus, by mukiplying Feet and Inches... 

Multiply 1 Foot 9 Inches by 1 Foot 9 Inches, and , 
the Product js.3 Feet, o Inches, 9 Parts; this mulxi- ; 
— again by 15 Foc, re by: Feet, 11 2 

tan in 45 Feet, of a Foot, and 3 of 553 | 
See the Work of all theſe. 
N 2 "ol 
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CU. --- 441 2 2 —5 


* | . k a 
8 os 2 1 * 1 — — ; : 
6 ⅛· 1 2228 ” 12 - ; 
- _— ES 441 _ . 1— 23 Oh, 
S A mg © + * . — N 0 2 — 1 

; 4 


4 441 | — 33 23? "De COT 
180 8 244)6615{45-9_  Z—Q—9 
: n by. 5 — | | 15 ä 8 
J O09 {L557 co enpen——_— 
a : 441 3 > YE" 1250 450 —0 
3728)75380(046.9 54 2 
„ 6912 Ge, - 
r 
10260 Ew 


.  - $640 . 8 
— 5 * * "I .S % , — "= 
: * 
2 p 4 
A . 16200 % GE. ; . * 4 3.9 
T Sz w & - 1 Ss 1 | 
« * B - 15552 ; * 4 ow 2 0 % S 8 *$ 
= VB. - w — 4 
3 S «54 * = & = : : 1 1 
4 —— 648 i, 4 ; 8 
52 „ * »f — #F T "Ip 
- « 2 Ss S — a S 
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VI Sale and Compaſſes. 
Extend the Compaſſes from 12 to 21, and that Ex- N. 


tent will reach to near 46 Foot, being twice turn' d th 
over from 15 Foot; ſo the ſolid Content is almoſt 45 im 


I tlie Bafe of the ſquar'd Solid be not an exact 
Sqaare, bur in form of a rectangle Parallelogram, the 45 
Way of meaſuring of it is much the fame; for, firſt, oy 
muſt find the Area of the Bafe, by multiplying of 

the Breadth by the Depth; and then multiply that Inc 
Area by the Length of the Piece, as before: Thus, 1 


139 


If a Piece of Timber be 25 Inches broad, 2 Inches 
deep, and 25 Feet long, how many folid Feet, are 
contain'd therein? e 


25 1 F. I. Fa 
„ 221 , 
, 7 7 _— - O 9” « ”"Y 
2-5 | gee —_ 
1125 | —— 
450 1 
144)5625(39 1—O0—6 13 
= GPEDY 
1 — 
1305 * J—o—_ 
1296 | 
09 


Anſwer 39 Feet. 


Ey Scale and Compaſſes. 


Firſt, find a Mean geometrical proporti be 
; tween the Breadth and the Depth; which to do upon 
'd the Line of Numbers, you muſt divide the Space up- 
45 on tht Line, between the Breadth and Depth, into 
* two equal Parts; that middle Point will be the Mean 
28 proportional ſought; thus the middle Point between 
the 25 and ꝙ is at 153 ſo is 15 a Mean proportionat be- 
ct, tween 9 and 25; for, 9: 15 :: 15 5 25 ; fo a Piect 
ng of Timber of 15 Inches ſquare, is equal to a Piece 25 
Inches broad and 9 Inches deep. So then, if you 
extend the Compaſſes from 12 to 15, that Extent, 
turn'd twice over from 25 Feet, the Length, will reach 
to 39 Feet, the Content. 8 


1 | | Slit. 


5 HI. Of 4 Triangular PRISM. 
 Prifin is a Solid . contain'd under ſeveral Plains, 
The ſolid Content of a Priſm (whether 8 
the Baſe into the Length or Height, and the Produ 
is the ſolid Content 


Let ABCDEF be a triangular 


1.35.6 Inches, the Perpendicular 
A | Ihe I. thereof Ca is 13.51 Inches, and 
rn - _ | the Length of the Solid 19.5 Feet. 
Multiply the dicular of 
| the Triang 
Side 7.8, and the ut is 
105.378, the Area of the Baſe; 


7.8 
10808 614 
98457 $76 
E 
| 526890 1007 
9438402 1008 
105378 8985 


2054. 8710 


5 — 


the Area of 
Priſm, each Side of the Baſe being. 


le 13.31 by half the 


which multiply by the Length 
19.5, and the Product is 2054.871, 
which divide by 144; and the 
Quotient is 14.27 Feet, fer?, the ſo- 

lid Content. | — 


13-91 .144)2054.87(14-27 - 
- "as " 


b ⁵Ü . A 
* 5 oY N * 


. . 
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— 
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By Scale and Compaſſes. 


Firſt, find a Mean proportional between the Per 


pendicular and half Side, (as before taught) by divi- 


ding the Space upon the Line, between 13.53 and 
7 8, into two equal Parts; ſo ſhall you fiad the mid- 


dle Point between them to be at 10.26, which is the 


Mean proportional ſought: by this Means the trian- 
gular Solid is brought to a ſquare one, each Side being 
12.26 Inches. Then extend the Compaſſes from 12 
10 10.26 z that Extent, turn'd twice downwards from 
19.5 Feet, the Length, will at laſt fall upon 14 27, 


which is 14 Feet and a little above a Quarter. 


Let ABCDEFGHIK repreſent: a Priſm, whoſe Baſe 
is a Hexagon, each Side thereof being 16 Inches, and 
the Perpendicular, from the Centre of the Baſe to the 
Middle of one of the Sides (a b) is 13.84 Inches, and 


the Length of the Priſm is 15 Feet; the ſolid 


is requir'd. 1 | | 

Multiply half the Sum of the Sides 48 by 13-84. 
and the Product is 664.32, the Area of the onal 
Baſe, (by $ VIII, P. 86.) which multiply by 15 
Feet, the Length, the Product is 9964.8, which di- 
vided by 144, the Quotient will be 69.2 Feet, the 
ſolid Content requir' d. 3 


— 


13.84 


664.32 Area of Baſe. 
7... 0Þ e 


144) 9964. So(C6 9.2 
"$64 


1324 5 
1296 
3 
n 288 5 
288 5 


= : Zy Scale and Compaſſes. 

itt, find 2 Mean proportional between the Per- 
pendicular, and half the Sam of the Sides, that is, 

| divide the Space between 13-84 and 48, and the mid- 


dle Point will be 25.77. Then extend the Compaſſes 
from 12 to 25-77 ; that Extent will reach (being twice 


* turn d over) from 15 Feet, the Length, to 69.2 Fee t. 
a 


— ee of Solids. 4 
Senden Solic uperficial Content of — 
2 d Solids, you muſt take th Girth « ** 
multiply by t and that 1 2 25 
, to 
Product 


the two Area's of the the Sum 
will be the 
whole 


- 

The ial Content whole Solid 
428 ſuperficial of the 1 
By Scale and Compaſſes. 


Extend the Compaſſe 

| tent will reach fr 3 Then 
22 om 96 to 120 Fee 2 
Bus F che Baſe, extend the Compatiis Goa 


Te 
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to 13.84, that Exent will reach from 48 to 4.6 Feet; 


add 120 Feet, and twice 4.6 Feet, and it makes 129-2 


Feet, the ſuperficial Content, as before, © 
The Demonſtration of thoſe laſt Solids, vill be the 


fame as in the firſt Section; for as in that, 


42 


ren 
$ IV. Of a Pyramip. 
Pyramid is a ſolid Figure, whoſe Baſe is a Poly- 


and whoſe Sides are plain Triangles, their 
Tops meeting together in one — To find 


the folid Content thereof, this is 


— 


u a third Pare of 
Product is the ſolid 


. my 


Let 


— 


* 


Cha 


— 
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Let ABD be a ſquare 
Pyramid, each Side of 


the Baſe being 18.5 Inch- 


es, and the Perpendicular 
_ Height CD is 15 Feet: 
Multiply 18.5 by 18.5, 


and the Product is 342-25, 
the Area of the Baſe in 
Inches; which multiply'd 
by 5, a third Part of the 
Height, and the Product 
is 1711.25 this divided 
by 144, the Quotient is 
11.88 Feet, the ſolid Con- 
tent. 


925 
1480 
185 


342.2 5 Area of the 
8 ' 


144)1711.25(11.88 Content, = 


Baſe. 


* 
E. >>> =S4444.64 a 
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£4 Þ By | Scale and Compaſſes. 
Extend the Compaſſes from 12 to 18.5 Inches, "= 


Extent turn'd'twice over from 5 Feet, (a third Part 
r 2 
ſolid ow wr * * 
1 0 fu the fein Content. . 
Multiply the flant Height (or Perpendicular of one 
of the Triangles) by half the Periphery of the Baſe 37, 2 
and the Product is 6668.88, which divided by 144, 4 
| the —— is 46.31 Feet, the ſuperſicial Content of A 
all bur the Baſe; then to that add 2.38 Feet the FI 
| Baſe, and it makes 48.69 Feet, the Whole pern 1 
Compete. | | OR. 5 5h 
| nes, the fant « Height dD. | A 
LS" 8 
| . 144)342-25(2.38 57 
288 5 * 
ö th. 
= — 5 
$42 
| "JK 
N 1105 


308 48.65 the whole Content. 1152 
8660 1 3 


— . — 


——__w— 
Ra —_— 
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\£ 5395; Wo } 
ER) Z) Scale and Compaſſes. 
Aal „ r id of ds WM | 
Extend the Compaſſes from 144 to 180. 24, that Ex- 
tent will reach from 37 to 46.3 1 Feet, the Area of 
the four Triangles; and extend the Compaſſes trom 
144 to 18.5 (one Side of the Baſe) that Extent will 
reach from 18.5 to 2.38, fere; which, added to the 
other, the Sum is 48.69, the whole Superficies. 


- Demonſtration. Every Pyramid is a third Part of 
the Priſm, that hath the ſame Baſe and Height, (by 
Eacl, 12, 7-0 als. A Ps 1 5 
That is, the ſolid Content of the Pyramid ABD 
105 the laſt Figure) is one third Part of its circum 
ſecribing Priſm, ABEF. 48: 

For every R that hath a ſquare Baſe, (ſuch 
a A; Bb in the laſt Figure) is conſtituted of an infi- 
3555 Series of Squares, whoſe Sides or Roots ate conti- 
ually. increaſing in atithmetical Progreſſton.) begin- 
ning at the Vertex or Point D, its ahb being 

e 


L 
DIC 


is the Number of all the Terms: But the laſt Term 
multiply'd into the Number of Terms, the Product 
Will be triple the, Sum of all the Series, (by Lemma 3.) 
confequenty g. =. _ And 8 .is._equal to the Gli 
Content of the Pyramid. From hence it will be eaſy 
to conceive, that every Pyramid is + of its circum- 
ſeribing Priſm, (that is, of a Priſm of equal Baſe and 
Altitude) what form ſoever its Baſe is of, viz. whe- 
ther it be ſquare, triangular, pentangular, exc. Lou 
may very eaſily prove a triangular Pyramid to be a 
third Part of a Priſm of equal Baſe and Altitude, by 
cutting a triangular Priſm of Cork, and then cut tba: 
Priſm into three Pyramids, by cutting diagonally, 
2 J baye ſeveral Times done, to dia myſelf and 
others. | 


4 Sek Term, and its perpendicular Heigbt CD 


O 3 Le, 


— 


148 — — 8 . r n. 


"— — 8 — 80 


Let ABCD be a tria 
lar Pyramid, each Side of 
the Baſe being 21.5 Inch- 

es, and ns perpendicular 
Height 16 Feet; the Con- 
tent ſolid and re. 


i requir's.” 


the Baſe, by multiplyi 
half the Side by the * 
pendicular let fall from 


the oppoſite Side; which 
| Perpendic. will be found 
to be 18.62; the Half 
thereof is 9.31, multiply d 


200.165 Inches, the Area 
of the Baſe. Then, becauſe 
the Altitude 16 cannot 
exactly be divided by 3, 
therefore I take the third 
Part of 200.165, which is 
8 1 66.72, and multiply it by 
16, ahi the $i6aght is 3 52, which divided by 
144. the * is 7.41 Feet, the ſolid Content. 


Firſt, find the Area of 


the Angle of the Baſe, to 


e by 21.5, the Product is 


" 


9.31 
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144)1067.52(7.41 ſolid Cont, Content 7 


5.3 i half the Perpend, F. I. 
21.5 the Side. Side 1 9 
9 


— ſ— — 


„ „e ea I») tt} $0 122 
3) 200.165 Area Bale. Area Baſe 1 


66.72 2 third part. 3 a — 
l 16 Height. 4 : ; C- 6 10 


| 4 
6672 | 3 63 


100 


e 1888 . 
e 


i 
144 
| A — 


48 


In caſting this up by Feet and Inches; inſtead of 
multiplying by 16, the Height, I break 16 into two 
ſuch Numbers, as being multiply'd together, the Pro- 
duct may be 16, viz. into 4 and 4, and multiply 
firſt by one, and then the other; a third Part of the laſt 
Product is the Content. 3 | 


By Scale and Compaſſes 


Firſt, find a geometrical mean Proportional, (as 
before difected) by dividing the Space between 21.5 
and 9.3 1 into two equal Parts, and you will find the 
middle Point at 14. 15, which is the mean Proportio- 
nal ſought, Then extend the Compaſſes from 12 to 

7 EY 14-15 


150 „5 Solids. Part Il, 


14-15, -that Extent (turn'd twice over from 16 Feet) 
will fall at A. $543 5 a third Part -eroof is 
a Feet, the Content. 


To find the pine: Content. 


Multiply the flant Height (or Perpendicular of one 
of the Triangles) by = the Periphery of the Baſe, 
and to that Product add the Area o the Baſe, the Sum 
is the whole ſuperficial Content. 

1952.1 Inches, the ſſant Height d D. 
Half Periph. 32.25 = 21.5 + 10.75. 
— 


23842 8 
r | | | 2 
5763 


51 95.225 Inches, the 3 of all but the Baſe. 
| 200.165 Area of the Baſe add. 


0 90(44-41 Feet, the when Content. 
76 


835 
576 


By By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 192.1, that 
Extent will reach from 32.25 (half the Periphery of 
the Baſe) to * Feet, che Content of the upper 


P 
* And 


err 


and the Perpendicular of 
the Heptagon is 15.58 In- 
ches, and the Perpendicu- 


tent ſolid and ſuperficial is 


Height, and the Product is 


n 
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And extend the Compaſſes from 144 to half the 
Perpendicular 9.31, that Extent will reach from the 
Side 21.5 to 1.39 Feet, the Area of the Baſe; which 
added to the other, makes 44.41 Feet, the Content of 
the whole. | | | 


H 


Let ABCDEFGH be a 
Pyramid, whoſe Baſe- is 
a Heptagon, each Side 
thereof being 15 Inches 


lar Height of the Pyramid 
HI is 13.5 Feet; the Con- 


requir'd. 
Multiply 15.58 (the Per- 
— — 52.5, (half 


the Sum of the Sides of the 
Heptagon) and the Pro- 
duct is $17.95, which mul. 
tiply'd by 4.5, viz. + of the 


3680.775. 8 | 


D of e . art I. 
The divide this laſt Product by 144, and the Quo- 
tient is 25. 58 Feet, the Content. 


18.53 - the Hepravon's e Perjendicilsr: | 
1. the half Sum of the Sides. 
7790 
3116 
7790 
— 
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By Scale and Compaſſes. 


Firſt, find a geometrical Mean proportional between 
15.58 and 52.5, (as is before directed) which you 
will find to be 28.06; then extend the Compaſſes 
from 12 to 28.06, that Extent will — from 45 


N turn nd oyer) to 83 56 Feet. 


To 


u 


To 


| Chap. 2 ; _ Meer tion 2 Solids. 


To fond the 1 — 


— 2 


Multiply the Height taken from the middle of one 


59.335 Feet, the Content of the upper Part. 


a2: „ 1440875. 9505.68 
52.5 | 979 
„ f —— 
32550 3 

$1375 
144)$544-375(59- 33 Feet 
— 7, 5.6 35 Fe add, 


1344 —— 


483 65-015 the whole Content. 


9 PoRc By Scale tid Compaſſes | 
0 W a Compaſſes from 144 to 162.75, that 


Extent will reach from 52:5 to 59.325 Feet. 


of the Sides of the Baſe 162.75 Inches, by the half 
Sum of the Sides $2.5 Inches, and the Product is 
3544.3 75; which divided by 144, the Quotient is 


And extend the Compaſſes from 144 to 15.58, the 
Perpendicular of the Heptagon, the Extent will reach 
from 5.25 to 5.68 Feet, the Content of the Baſe ; 


which add to the former, the Sum is 65.015, the 
Whole ſuperficial Content. 


FY. 


. 7 „ 


— — —— 
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$ V. Of a CyLinpeR. 
a C3 N "4 rid: of ** " £4 - . r PR: 4 9 ; SECT # 


"A oder is a round Solid, having its Baſes, cir- 
8 cular, equal, and parallel, in Form of a Rolling- 
Stone uſed in Gardens. To find the ſolid Content 
thereof, this is ; 55 
| 74 The RULE. 

Multiply the Area of the Baſe by the Length, and 
the Product is the ſolid Content: 


Let ABC be a Cylinder, 


whoſe Diameter AB is- 21.5 


Inches, and the Length CD 
is 16 Foot, the ſolid Content 


is requir d. 


a — 


wa. 


9.” -/ Firft; ſquare che Diameter 
21.5, and it makes 462.25 
which multiply by 7854, 
and the Product is 363.05115. 
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the Product is 5808.8 164. 
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144, and 
40.31 Feet, the folid Con- 
© &+ eee 11:0: for51 7 1 


| | no 241 5 
By Scale and Compaſſes. 


Extend the Compaſſes from 13:54 to 21.5, the Dia- 
meter, that Extent (turn'd twice over from 16, the 
Length) will at laſt fall upon 40-34, the ſolid Con- 
tent. 

; | To 


Then multiply this by 16, and 
1 :Diyida, Nis galt Product by 


he Quotient is 


12) 


9 
— 


TPU— — v ˙ꝛ• oo 9 2 Au lat. - ” op „ „ oo 2 —— — — 
— — 4 a 


"To find the ſuper ficial Content. 


_ Firſt, (by Chap. I. Set. IX. Prob. 2.) find the 
Circumference of the Baſe 67.54, which multip 
by 16, the Product is ro8064; which divided by 12, 
the Quotient is 90.05 Feet, the Curve-Surface ; to 
which add 5.04: Feet, the Sum of the two Baſes, and 
the Sum is 95.09 Feet, the whole ſuperficial Content. 


67.54 363.05 

I £7 2 
40524 144726. 1005. o4 

6754 = 

— 90.05 10 

12) 1080. 4 bps Fe add — 


I 34 
20.05 33.09 | 


By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 67.54, (the Cir- 
cumference) that Extent will reach from 16 (the 
Length) to g0.05 Feet, the Curve Surface. 

And extend the Compaſſes from 12 to 21.5, (the Di- 
ameter) that Extent (turn'd twice from 7854) will 
at laſt fall upon 2.52 Feet, the Area of one Baſe ; 
which doubled is 5.04 ; this added to the Curve · Sur 
face, makes 395. og Feet, the whole ſuperficial Content. 


Demonſtration. The ſolid Content of every Cylinder 
is found, by multiplying the Area of its Baſe into its 
Height, as aforeſaid : For every right Cylinder is 
only a" round Priſm, being conſtituted of an infinite 
Series of equal Circles; that of its Baſe, or End, be- 
ing one of the Terms, and its Height CD (in the for 
mer Figure) is the Number of all the Terms. There 
fore the Area of its Baſe AB being multiply'd = 

| W 3 D, 


156... — of Solids. 


CD, will be its | Solidiry, (by Lemma I.) Let D= 


AB, and H= CD. 
Then 7854 DD x H = its Solidity. 


ee ge 9029092582 


5 VI. Of a Cone. 


Cone is a Solid, having a circular Baſe, and 
growing ſmaller and ſmaller, till it ends in a 
Point, which is calld the Vertex, and may be nearly 
repreſented by a Sugar-Loaf, To find the Solidity 
thereof, this is 


— 


"The RUIK 


 Makkiply the Area of the Baſe by a third Part of the 
perpendicular * and the Product is che ſolid 
Content. 


Let ABC be a Cone, the 
Diameter of whoſe Baſe AB 
is 26.5 Inches, and the 
Height of the Cone DC is 
16.5 Feet: Firſt, ſquare the 

Diameter 26.5, and it is 
Foz. z5 which multiply by 

7854. and the Product is 
551: 4715; which multi- 
ply by 5.5, and the Pro- 
duct is 3033-47825 3 which 
divided by 144, the Quoti- 

ent is 21,07, fere, the ſolid 

Content of the Cone. 


Part II. 


| 
| 
; 


6.5 
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26.5 the Diameter, 
26.5 
1327 

1590 

530 


703.25 the Square, 
7854 | 


2 80900 * 
351125 
551800 


n 


— — 


5351.540715 Area of the Baſe, 
5.5 a third Part of the Height, 


* 


275773 
275773 


144) 3033. 703 (21.05 Feet, the Content, 


El: 
947 


By Scale and Compaſſes. 


d the Compaſſes from 13. 54 to 26.5, (the Di- 
ameter) that 8 turn'd twice over from 5.5, 4 
third Part of the Height) will at laft fall upon 21.07 
Feet, the Content. | 


To find the ſuperficial Content. 
Multiply half the Circumference 41.626 by the 


\ Nant Height AC 198.46, and the Product is 


8261.09 596; which, divided by 144, the Quotient 

is 57.37, fare, the Curve-Surface z to which add the 

Baſe, the Sum i is = Baſe, the ſuperficial Content. 
Wo 


41.628 


———— IE — — 


158 —— of Sis _ - *ParcI0. 


„ 


41.626 the half Circumforence of the Baſe. 
193.45 the llant Height. 


n 2 fere.. 
— 3.83 the Baſe add. 


ICGL — 


330 61.20 the whole Content. 
9389 | ey 5 


144)551-54(3-83 


1195 
434 


| 2 ; 


By Scale aa Compalſes: 


Extend the Compaſſes from 144 to 138. 1 * 
Extent will reach from 41.626. to 57.27 Feet, the 
| Curve Surface. 


And extend the Compaſſes from- 12 to 2.6.5 (the Di- 


amerer) that Extent, turn'd twice over from ,7854, 
will at laſt fall upon 3:83 Feet, the Baſe 3 which ad- 


ded to 57.27, the Sum is 61.2 Feet, the ſuperficial 


Content. 


. E 


Cylinder of 


this may eaſily be conceiv'd, by only conſidering, 


that a Cone is but a round Pyramid; and therefore it 5 


muſt needs have the ſame Ratio to its 


Cylinder, as the ſquare n 


fcribing 


Cone is the third Part of a 
Baſe and. Altitude. The Truth of 


> + ww, © AE & eG: Ra 
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Surface of every B 


Cone, and Radi- 


the Cone. Which 


„ 2 — — 


ſcribing Parallelopipedon, viz. as 1 to 3. However 


ro make it yet clearer, let it be farther conſider d. 

That, TD A 
Every right Cone is conſtituted of an infinite Series 
of Circles, whoſe Diameters do continually increaſe 
in arithmetical Progreſſion, beginning at the Vertex, 
or Point C, the Area of its Baſe AB being the greatett 

Term, and its perpendicular Height DC, the Number 
of all the Terms; therefore the Area of the Circle of 
the Baſe, multiply'd by a third Part of the Altitude DC, 


will be the Sum of all the Series, equal to the Soliduy 


of the Cone, by Lemma III. 


The Curye-Superficies of every right Cone, is equal 
to half the Rectangle of the Circumterence of its Baſe 
into the Length of its Side. 

For the Curve- 3 


night Cone, is e- 
qual to the Sector 
of a Circle, whoſe 
Arch BC is equal 
to the Periphery of 
the Baſe of the 


us AB equal to 
the ſlant Side of 


will appear ver, <A. 
evident, if you | 
cut a Piece of Paper in the Form of a Sector of a Cir- 


cle, as ABC, and bend both the Sides AB and AC to 


gether, till they meet, and you will find it to form a 
right Cone, | 
I have omitted the Demonſtrations touching the 


Superficies of all the foregoing Solids, becauſe 1 


thought it needleſs, they being all compos'd of Squares 

Parallelograms, Triangles, ec, which Fi res are all 

demonſtrated before. And if the Area of all ſac” Fi. 
34 2 gu es 


160 Men ſuration of Solids. Part II. 
Cures as compoſe the Solid, be found ſeverally, and 
added together, the Sum will be the ſuperficial Con- 
tent of the Solid. . 


AD ELXEFLEELEE 
F VI. Of the Fruſtum of a 


PyRAMID, 


Fruſtum of a Pyramid, is the remaining Part, 
when the Top is cut off by a Plain parallel to 

the Baſe. To find the ſolid Content thereof, there are 
ſeyeral Rules. | | 


To the Rectangle (or Product) of the sides of the 
two Baſes add the Sum of their Squares; that Sum 
being 2 8 into one third Part of the Fruſtum's. 
Height, will give its Solidity, if the Baſes be ſquare. 


Or thus, which is the ſame in Effect. 


Multiply the Area's of the two Baſes together, and to 
the ſquare Root thereof add the two Area's; that 


Sum, multiply'd by one Third of the Height, gives 


the Solidiry of any Fruſtum, ſquare or multangled. 
RULE II. 


To the Rectangle of the Sides of the two Baſes, 
add one third Part of the Square of their Difference ; 
that Sum being multiply'd into the Height, will 
produce the Solidity, if the Baſes be Squares : But it 
they be triangular or multangular, the faid Rectangle 
of the Sides, with the third Part of the Square of 
their Difference, will be the Square of a mean Side ; 


and the ſquare Root thereof will be ſuch a mean Side 
| | nl as 


be the Fruſtum of a 
of the greater Baſe 18 
Inches, and the Side of 


| Solidity thereof is re- 


is 216, and the Diffe- 


whoſe Square is 36; 2 


multiply'd by 6, the Product is 41043 


—— — ne 


* 
* 
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as will reduce the tapering Solid to a Priſm equal there 
—_— 2 


* 


Chap. 2. 


Example. Let ABCD 


ſquare Pyramid, the Side A2 Fe 


the leſſer 12 Inches, and 
the Height 18 Foot; the 


quir'd. ne; 

Firſt, multiply the 
two Sides together 18 
by 12, and the Product 


rence of the Sides is 6, 


third Part thereof is 12, 
which added to 216, the 
Sum is 228 Inches, the Cl, 
Area of a mean Baſe, *© 


which multiply'd by 18 


Feet, the Length, the "T2 D 
Product is 4104; this di- 

vided by 144, the Quotient is 28.5 Feet, the Con- 
tent. 4 

Or, by the firft Rule, thus; the Square of 18 is 324, 
and the Square of 12 is 144, and the Rectangle of 18 
by 12 is 216; the Sum of theſe three is 684, which 
on by 144, the Quotient is 28.5 Feet, the ſame as be- 


P 3 See 


— ——= 
* 


2 
2 


* — 


162 _ Menſuratioi of Slidi. Part 1. | 
See the Work of both Ways. f | * 
18 ME M0 
12 5 3 — IT. 
216 2736 Square. 03 "22 N 144 Sq. 
__I2add — 144 | 
— 12 a Third. C216 
228 the Sum — 
18 the Height 684 the Sum. 
— 5 6a 2d of the Height. 
1824 4 | — | 
238: = 144)4104(28.5 Feet. 
144)4104(23.5 . 
<_—_— 720 
1224 * — 
720 8 | ; | 8 © Su 


SF 3 7 
— 6. 6-} | 
by ö 6 | ” 

Prod. 1 6 6 „ of the greater. 
add © t 2 . 1 22. ; 
— 12 | » | 1 0 5q. of the lefs. 
"Mole. WE SEG — | 
2 18 2 o Height. = 4 9 Trip. of a mean Ar. 

© | 6 ba 5d of VOIP: 


To 


— — | — — — 
Chap. 2. Menſuration 


of Solids. 163 


be 2 


To find the ſuperficial Contents 
The ET of e Baſe is 72, and the 
Perimeter of the leſſer Baſe is 48; add both the Peri- 
meters together, the Sum is 120; the Half thereof is 
18 Feet, the Product is 
1080; this divided by 12, the Quotient is 30 Feet; 
to which add the two Baſes 2.25 Feet, and 1 F 
the Sum is 93. 25 Feet, the whole ſuperficial Content. 


co; which multiply'd by 


1 nn 18 the Height. 
= 4 - 60 
72 : 48 12) 1080 
4B | 90 Feet. 
— 2.25 the greater Baſe. 
$3] £20 - I the lefler Baſe. 
60 93-25 Sum. 


Again, Let ABCD be 


the Fruſtum of a trian- 


gular Pyramid, each Side 
of the greater Baſe 25 In- 
ches, and each Side of 
the leſſer Baſe 9 Inches, 
and the Length 15 Feet; 


the ſolid Content thereof 


is requir'd. | 
| By the ſecond Rule, 
multiply 25 by 9, and 
the Product is 225; and 
the Difference between 
25 and 9 is 16 ; which 
ſquar'd, makes 256, a third 


Part thereof is - 85.322, 
which added to 225, the 


Sum is 310.333 3 and this 
multiply'd by 433. the 


A 


—_—_— — GE, TY — 8 


mukeiply'd by 15 Feet, the 


is 13-99 Feet, the Solidity. 

e the latter Part of the firſt Rule: Find 

Baſe, which will find to 
be 290.625, and the Area of the lefler Baſe will be 


35-073 3. theſe two Area's multiply'd together, the 
21 is 9491.630625, the ſquare Root thereof is 
97-425 ; to which add the two Area's, and the Sum is 
403-123 ; which multiply'd by a third Part of the 


Length 5, the Product is 2015.615 ; and that di- 
vided by 144, the Quotient is 13.99 Feet, as be- 
fore. See the Working of both 
Product 225 Mm * 

2 5 


& 


"T 68 Wha Squares 
995-38 F 


= 


"930999 
$30999 
| 241332 


13437478; 5 mean Area. 


2 1442015.51 128 28 35(13.99 Fear. 


575 
1436 5 
1401 - 
—_— 25 


"A Part IT. 
— — 
4.373, Sc. which is the Area of a mean 
Length, 
is 2015-610; which divided by 144, 


2 Tabular Number ban 89.) Oe 


ee ̃ Ü—v— —8 


— 2 * 


270.624 Area, 
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1353125 
811875 


— — 


9491.630625 (97435 
1 


% 


187) 1391 


1309 


1944) 8263 
7776 


———ͤ—-— 


15482) 48706 


38964 


194345) 974225 
| 974225 


270.625 


F 
*Y 
2 
1 
4 
= 
2 


bc 
ol e e a akon, ae es 
. 


— — To Parti 


* 
— 
— TX: ; 


© 270-625 greater Area. 
97-425 the mean Proportional. 
35-073 the leſſer Area. 


403.123 the Triple of a mean Area. 
5 2 third. Part of the Height. 


eee 99 Feet, the Solidiry. 


In finding the Area of the triangular Bafe, I m 
ply'd by 433, becauſe that is the Area of the equila- 
teral Triangle, "when the Side thereof is 1. A Table 
of the Areas, or Multiplyers, for finding the Arca's 


ef Polygons, Real in Page. 88. 


Multiply the Square Srke tide by he ee under 


> and the Prdud ir the tres of te Polygon 


To fad the ſuperficial Contents © + | 


The Perimeter of the greater Baſe is 75, and he 


Perimeter of the leſſer Baſe is 27 ; the Sum of both is 


102, and the half Sam is 31; which multiply'd by 
15 Feet, the Product is 765; which divided by 12, 
the Quotient is 63.75; to which add the Sum of the 


two Baſes 2.12 Feet, and the Sum is 65.87 Feet, the 
whole ſuperficial Content. 


| Note, That 51 ſhould have been multi ply'd by the 
flant Height, but the Difference it would make, is 
but c Co which is inconſiderable. 


- Again, 


Al 
ha 
0 
ch 
of 
In. 
Le 
40. 
dit) 
_” 
mu 


1 1 

" 3 "#6 

# A 

— 5 F 

| 4... 

I e 
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Again, Suppoſe 
ABCD to be the Fru- 
£4 ſum of a Pyramid, 
having an octago- 
nal Baſe, each Side 
thereof being 9 In- 
ches, and each Side 
of the leſſer Baſe 5. 
Inches, and the 
Length or Height 
10.5 Feet, the Soli- 

is requir'd, 

By nd Rule, 
multiply the greater 

Side 9, by the leſſer 
Side 5, and the Pro- 
duct is 45 z then the 
Difference between 
9 and 5 is 4, which 
ſquar d, makes 16; a 
third Part thereof is 

ed to 45, the Sum is | | 
J0. 3333; multiply 

this laſt by the Number in the Table 4.8284, and 

the Product is 243.029 2, the Area of -a mean Baſe; 
Which multiply'd by the Height. 10.5 Feet, che 
Product is 2551. 8066; then divide this laſt Product 
= 144, and the Quotient is 27,72 Feet, the ſolid 

ent. | 


Sec the Work, 


o 
o oy . 
— 1 n 1 
n * 


a e e eee ee eee A 4 3 
wit 
Y << PR * 


168 
| Mule. 9 Inches 3 from the greater Side 


| Prod. 45 
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by - IFN $ ſubtract the leſler. 


4 
| » 8 
3)16 ſqaar'd. | | 
"42235 a third Par 
Add 45 


Sum 50. 3333 4 Square of a mean Side. 
2 _ Tabular Sh $9. 


242 0292 a mean Area. 
10. 5 the re 
1215 1460 
en 92 


1402550 rfojecofr7. 72 
144 


1111 

1008 

EN a 
1038 
1008 


300 
288 


12 


4 


tad ans a a: 3 


POA W's » 


Ts 


 _ Perimeter of the lefſer Baſe is 40, and their Sum is 


N 


| quir'd to find the Solidity 


as 


* : 
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J70 find the ſuperficial Content. 
The Perimeter of the greater Baſe is 72, and the 


112; the half thereof is 56, which mukiply'd by 
the Height 10.5 Feet, and the Product is 388; which 
divided by 12, the Quotient is 49 Feet; to which add 
the Sum of the two Baſes, 3.55, and the Sum is 52.45 
Feet, the whole ſuperficial Content, 


Demonſtration. From the Rules deliver'd in the IVih 
and VIth Sections, the two foregoing Rules may eaſi- 
ly be demonſtrated. „ 


Fruſtum, or Part a b 
AB. Let there be given 


-D==BA, the Side of che greater Baſe. 
d=ba, the Side of the leſſer Baſe. 
H=CP, the perpendicular Height. 


rict | x „-: R.. — by the Figure. 
Then | 2 DD x = the whole Pyramid EVA. 
5 by Section the I'Vth. 

And I 3 ne 


X © - 


Tas - Menſeration of Solide. 5 Part II. 


| * Step, it will be. 


vir, I. 2. 


DDDH - 
— gg 
dddH_ 


and 1. 2. 


* 6 


dividing DDD—4dd by os and then 
rr "is Step will 
be reduc'd to DD+Dd-J-dd : x 4 H= the Fruſtum 
abAB, whichin Words is thus; 

To the le of the Sides of the two Baſes add 
the Sum of their res ; that Sum being multiply: d 
into one Third of the Fruſtum's H ight, will give its 
Sate, which z the fame as the Rule of this 

Section. 


See the Work of the Bien - 
R 


” 
= "DD4——ddg 
e <p=ageh DD4—Ddd, 


— 


1 x 
2221 - 
* 

— 


© Then in the 2d and 3d Steps, if inſtead of VC, you 


} 
I 
] 
a 
I 
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The ſame Reaſon will hold good for all Fruſtums of 
Pyramids or Cones, whether the Baſe be triangular or 
multangular, becauſe the Squares of the Sides of any 
Figure, or the Squares of the Diameters of Circles, 
are proportional to the Area, which proves the latte: 
Dark of the faid firſt * 


Again, to prove the 43 Rule. 
Suppoſe [ix D—d. And m_ the Fruſturn, 


then 2 0D+Dd-þ ds, a 
I & 233 enn 
| 3 14 1 


- — F | F 
4 — 3 ba =* rr 


5 X H EI Da- xx : Xx H, the Fruſtum ab Ab. 
| Which in W ords is thus : 


To the 3 of the Sides of the two Baſes add 
one third Part of the Square of the Difference of the 
ſaid Sides, and multiply the Sum by the Height of 
the Fruſtum, the Product is the 1 of the Fru> 


tum. 


The ſuperficial Contents of Fruſtums, (all but the 
Baſes) are com "I of Trapeziums, ſo many as the 
Fruſtum has Sides. As = — quate Fruſtum abAb in the 
laſt Figure is compos'd of four Trapeziums, having the 
twyo — 45 and 1 the two wi Angles equal ; if 
therefore the Trapezium abAB be cut in two by the 
Line CP, and the two Pieces laid together, ps. Line 
bB upon the Line aA, the narrow End. of the one 
to the broad End of the other, it will form a right- 
angled * as is plain by the Figure an- 
= nex'd; 


—— 4 x 


=_ Menſuration of Sclids- Part II. 


Trapezium abAB; becauſe 
the Side Da is equal to P B, 
and EA is equal to a C. 


of the Tra » add half 
the Side ab to half the Side 
AB, and it makes DC or EP; 

which multiply by the 
Heighe 1 PC, the Product is the Area of the Parallelo- 
gram DCEP, equal to the Trapezium abAB; then, 
if that be multiply'd by the Number of Trapeziums, 


tne Product will be the ſuperficial Content of the 


Fruflum, wanting the Baſes. Or if the whole Peri- 


meter of the greater Baſe be added to the Perimeter of 
the lefſer Baſs, and half the Sum multiply'd by the 
Hei cight, the Product will be the ſuperficial Content 
of a all the Trapeziums at once. 

Note, That half the Sum of the Perimeters ſhould 
be multiply'd by the ſlant Height, up the Middle of 
one of the T 3 but in the foregoing Exam- 


1 have — by the perpendicular Height, 
nd 7 7 e 1 
— inconſid 


erable. 


the Difference is very 


eee HE 


s VIII. Of the Fruſlum of a CoNx. 


Fruſtum of a Cone, is that Part which remains, 
when the Top-End is cut off by a plain Parallel 


to the Baſe. To find the ſolid Content, the Rules are 


the ſame in Effect as for the Fruſtum of a Pyramid. 
RULEL 


To che Rectangle of the Diameters of the two Baſes 


add the Squares of the * 
che 


— 
DCEP being equal to the 


Therefore, to find the Area 


nn 
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the Sum by 7354. the product will be the Triple of 
- a mean Area; which multiply'd by; of the 


dicular Height, that Product will be the folid Com- 


tent. - 2 

Or thus: Multiply the Area's of the greater and 
leſſer Baſes together, and out of the Product extract 
the ſquare Root, and add the two Area's and ſquare 
Root together, -and multiply the Sum by one Third 
of the perpendicular Height, the Product is the ſolid 


Content. | RE 
= RULE II. 


To the Rectangle of the greater and leſſer Diame- 
ters, add one third Part of the Square of iheir Diffe- 
rence, and multiply the Sum by .7854, the Product 
is a mean Area; which multiply'd by the perpendi> 
cular Height, the Product is the Suldity. 


Example. Let ABCD 
be the Fruſtum of a 
Cone, whoſe greater 
Diameter CD is 18 
Inches, and the lefler 
Diameter AB 9 Inches, 
and the Length 14.25 
Feet, the ſolid Content 
is requir d. 1 

Multiply. 18 by 9, 
and the Product is 162, 
and the Difference be- 
tween 18 and q, is 9, 
Whoſe ſquare is 81, a 
third Part is 27 ; which 
add to 162, the Sum 
is 189; this multi- 
ply'd by 7854, the 
Produt is 143.44; 
which divided by 144, 
the Quotient is 2.03 


Q 3 | Feet, 


| 
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Square of 18 (the 324. 
and the Square of 9 (the leſſer Diameter) I, and 
the Rectangle, or Product of 18 by , is 1623 the 

Sum of theſe three is 567, which multiply d by. 784. 
is 445-3218; which divided by 144, the 
Quotient is 3.09 Feet, the triple Area of a mean Baſe ; 
this multiply's by 4.75 Peet, (a third Part of the 

he) and the Product is 14.6775 Feet, the Solidity, 

as before. ' | 8 

| See the Work. | DE. 

18 18 from 2854 

„ 91 189 

— ] V 

Add 27 EE 62832 


7854 


Sum 189 3981 Square 


* 


14004844001. 03 
= 2721 144 
„meide 14.25 Fen. © 444 
Area Baſe 1.03 Feet. 422 
4473 wn. 


ö 1425 
Solid Content 14.6775 Feet. 


a<S a« 1 r 1 — 


: n q 
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— nat nee ee 
the Square of 18. 

2 the Rectangle. | 

81 the Square of 9. 


$67 the Triple Square of a mean Diameter; 


+7854 
$67 
5 N 54978 
47124 
1 
144) 445.3218 (3.0 
35 2163 
1236 
The Solidity 14.677 
To fiud the ſuperficial Cumeu · 
By Chap. I. SeR. IX. Problem 2, you will find the 
Circumference of the greater Baſe to be 456.5488, and 
of the leſſer Baſe 28.2744 ; the Sum of both is 84.8232 3 
the half Sum is 42.4116 z which multiply d by 14-25 
Feet, and the Product is 604.36, . which divided 
by 12, the Quotient is 50. 36 Feet, the Curve-Surface ; 
to which add the Sum of the two Baſes, 2.21 Feet, the 
Sum is 52.57 Feet, the whole ſuperficial Content. 


ifs  Meonſuranion of Solids. Parcel 


$ IX. To meaſure the Fruſtum of a EZ 
rectangled Pyramid, call d a Pris. I Ba 


M ©ID, who 4 Baſes are paraliei one the 
to another, but diſproportional. 8 
| ED ES 16, 


© the greateſt Length add half the leſſer Length, 
and multiply the Sum by the Breadth of the_ 
greater Baſe, and. teſerve the Product. 
- Then, to the leſſer Length, add half the greater 
h, and multiply the Sum by the Breadth of the 
leſſer Baſe; . and add this Product to the other Product 
| yeſerv'd, and multiply that Sum by a third Part of the 
Height, and the Product is the folid Content. | 


G 20 H 
Y x | - > 
E i 
- 
WE f 2 
"WOW —_— B 


- which re 


£ 
* 
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Example. Let ABCDEFGH be a Priſmoid given, 
the Length of the greater Baſe AB 38 Inches, and its 
Breadth AC 16 Inches; and the Length of the leſſer 
Baſe EF is 30 Inches, and its Breadth 12 Inches, and 
the Height 6 Feet; the ſolid Content is requir d. | 


To the greater Length AB 38, add half EF the 
leſſer Length 15, the Sumis 53 ; which multiply'd by 
16, the 1 Breadth, and the Product is 848; 
erve. 0 | 

Again, To EF zo, add half AB 19, and the Sum is 
49; which multiply by 12, (the leſſer Breadth EG) 
the Product is 588 ; to which add 848, (the refery'd 
Product) and the Sum is 1436; which multiply'd by 
2, (a third Part of the Height) and the Product is 
2872; divide this Product by 114, and the Quotient 
is 19.94 Feet, the ſolid Content. 


28==AB . 30=EP 
15 8 E 19= £ AB 
1 as 
16=AC 1 = 
318 * 588 | 
oo 
848 
588 
1436 | 
2 Da third Part of the Height, 
144)2872 (19.94 Feet, the Content. 
1432 
1360 
640 
64 


To 
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Mb this Rule, Let us ſuppoſe the Solid cut in- 
"6 Pieces, fo as to make it capable of being meaſur'd 
A the and 9» oing Rules, thus; Let ABCD repreſent the 
Baſe, and EFGH the leſſer Baſe ; - and let the 
Solid be ſuppos'd to be cut thro by the Lines ac, bd, 
and ef, gh, from the Top to the Bottom, ſo will 
there be a Parallelopipe- 


don, having its Baſes 
equal to the leſſer Baſe 
EFGH, and its Height 
6 Feet, equal to the 
Height of the Solid: 
© Multiply 30 (the Length 


C e 


of the Baſe) by 12, (the 


Breadth thereof) and the Product is 60; which 
 multiply'd by the Height 6 Feet, and the ProduQ is 
2160, Then there are two Wedge-like Pieces, whoſe 


Baſes are abEF, and GHcd; it theſe two Pieces be 


laid together, the thick End of one to the thin End 
of the other, they will compoſe a rectangled Paral- 


ipedon ;. which to meaſur e, multiply the Length 


| be 
60 which multiply's by 6, (the Height) the Pro- 
duct is 360. Then there are two other Wedge like 


Pieces, whoſe Baſes are eEgG, and Ff Hh; theſe two 


laid together, will compoſe a reQangled Parallelopipe- 
don; to meaſure this, multiply the Length of the 
_ 12 170 the Breadth 4, the Product is 48; which 
by 6, (the Height) the Product is 288. 

— Eau, there are four rectangled Pyramids, at 
each Corner one; which to meaſure, multiply the 
th of one of the Baſes 4, by its Breadth 2, the 
Product is 8; which multiply d by 2, (a third Part 
of the Hei cight) the Product is 16; and that multi- 


ply'd by 4, (becauſe there are four of them) the 


Product is 64. Then add all theſe together, and the 
Sum is 2872; and divide by 144, the Quotient is 
19-94 Fees, the ſame as before, which ſhews the Rule 
to be rue, 


See 


Baſe 30 by its Breadth 2 and py Product is 


þ 

4 
* 

. 

— 


* 


vW oo» oY O&h e CD een Fl 


* 
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half che Perimeter of the leſſer Baſe is 42; which 
E, (the Height) the Product is 575 5 Divide this Pro- 


$4-72 Feet, the whole ſyperficial Content. 


See the Work. 
12 1 4 
30 2 4 2 
360 60 48 8 
5 5s, " 2 
2160 | 360 288 16 
360 | 4 
288 — 
x 4 
5 144) 2872(19.94 Feet, the whole Content. 
1432 
1360 
640 
6 ---- 
To find the ſuperficial Content. © 


Half the Perimeter of the greater Baſe is 5 a. hg © 
added together, the Sum is 96 3 which multiply d dy 


duct by 12, the Quotient is 48 Feet; to which add 
the Sum of the two Baſes 6.72 Feet, and the Sum its 


5 X. 


E 83 — * X 
_—_ 6 NG + hw — m — BEI << 
8 —— a © * i x 


* a ——— 7 : 5 — ge 
- gp = * N | 7 


— 7 3 1 8 of 
q w4- 24 —% *& - * 1. 0 


= E923 + ung gs tie. Bao — 


— 


8 8 - 


FX. To meaſure & C Y 2 
tbat is, a Fruſium of a Cone having 


its. Baſes parallel to each other, but 


2 The RULE. 


- 


& £ 


| | half the Diameter of leſſer Baſe, and 


ches; and the 

Baſe is a Circle, — 
Diameter is 26 Inches, 
and the Height of the 


Solidity is requir d. 
| To 44 (che greater 
Diameter of the Jower 


LINDROID; 


o the loageſt Diameter of the Baſe, add 


g. g. 8 Fg N. . 


Fruſtum is 9 Feet; the 


Baſe) add 13,- half the : 
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Diameter of the leſſer Baſe) the Sum is 57; which 
tiply'd by 14, (the conjugate Diameter of the 
Baſe) the Product is 798 ; which reſerve. Then to £5 
(the Diameter of the leſſer Baſe) add 22, (half the 
tranſverſe Diameter of the greater Baſe) and the Sum 
is 48; which mutltiply'd by 26, (the Diameter of the 
leſſer Baſe) the Product is 1248; to which add the 
former reſery's Product, the Sum is 2046 which 
multiply'd by 7854, the Product is 180.5284 
which multiply'd by 2, (a third Part of the Height) 
the Product is 4820. 7852; which divided by 144, 
the Quotient is 33.47 Feet, the ſolid Content. 
See the Work. 


L181 


44—=CD  26=AB 
13==half AB _ 22:==uhalf CD 
14=EF 26—AB 
228 288 
=. oo 
798 Product reſery d. 1248 
| 798 add. 
2046 
7854 
8184 
10230 
16368 
14322 
1506. 9284 
. 
144)4320.78| 52(33.47 
500 
687 
1118 
110 


R | . 
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— — — .. 


This Rule being the ſame as that in - 97 laſt Section. 
| 5 3 of thas may ſerve as a ſuſficient Proof of 


» a before written be wen ol. 


To find the ſuperb, tal Cantent. 8 28 


— 


FS 


wy of the Circle $1.69, and the Sum is fyp. og 
the balf thereof 89.545, multiply d by 9, the: Product 
is $85-905 3 which divided by 12, the Quotient is 
G7. 16 Feet, the Curve-Surface : Then the Area of the 
Elipſis is 3-26 Feet, and the Area of the Circle is: 3.68 


Feet; both wich added to the 1 185 


Sum is 74-2 feet, the whole ſuperficial 3 
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5 F XI, Of a sruzas or GLos 1 7 
ere, or Globe, i is 2 round folid Body, 4 
= of - whoſe Surface; i - diſtant — 
Point witbin it, cad its Genre ; and it, may be 
. ronceiv's. to be form'd by the. Reyalution of 2 Semj- 
circle round its Diameter. To find its Solidiy, this 


The RULE.. 


1. Moultiply the Axis, or Diameter, into the Cir- 


nay Spd the Product is the ſuperficial Content; 


which multiply by a fixth Part of the Axis, the Pro- 
duct is the Solidity. 


2. Or thus: As 21 is to 11; ſo is the Cube of the 
Axis to the folid Content. 


3. Or, A« 1 is to 5236; ſo is the Cube of the 
Axis to the _ Content. 


* 
- S © 


1 at e 


. Periphery of the Ellipſis 97. 41 add che erb 5 


n 
0 85 , 
„ , eee -4 „ 


—.— 
Ut 1 1 + * — = x 
Je) Example. f Let g 

ABCD be a Globe 


whoſe Axis is 20 
Inches, then the 
Circumf. will be 
62.832: Then, 
by the firſt Rule, 2 
multiply the Cir- ,. TY 
cumference ,- by = 
the Axis, and the 
Product will be 
3256.64, _ 
is the ſuper ficis — 
Content rap: Inch- ie * | 
es; take a ſixth Part thereof, which is 2cg.44, (be- 
ue an exact ſixth Part of 20 cannot be taken) mul- 
riply chat ſixth Part by 26, (the Axis) and the No- 
duct is 4188.8, the Soliduy in Inches. Or, if you 
multiply the ſaperficial Content by the Axis, aud 
take a fixth Part of the Product, the Anſtret will be 
he Ga, fo io | 
Or thus, by the ſecond Rule: 
The Cube of the Axis is 8000, which muliiply'd 
by 11, the Product is '880c0; which divided by 21, 
the Quotient is 4190.47, the Solidity. * 


Or, by the third Rule: 

If the Cube of the Axis be multiply'd by . $235, 
the Product is 4188.8, the Solidity, the fame as by 
the ficſk Way. If you divide 4188.8 by 1738, the 
Quotient is 2.424 Feet. 


Sce the Work, 


R z 832.832 


r | | * 


Ee - the r Content. 


Note, If the Axis of 5 Globe be I, 1 Solidiry will. 
be .5236 ; and if the Circumference be 1, the Solidity 


will be oi. 


* . A ficth Part. 1 3 
at | | + 2 3 22 
5 —— — — nag) 
2a 2 ESO the Soldiry in Inches, 33 
8 0 ' 
Fax 3s $0009 
E | 
| — — 
8 e the Coment.: 
$4 _— _ at | C2 
_ 40 Wn Ye be. TE p 
: 32 460-5 $3 SI&L-, 
| — N a - . : 100 be *. end” 
Pas 3 5 J . "$a 160 
| STS | 22 - 8 
F 
2; 1 g + $000. f 85 FT 
2 8000 10 $:;n5: 31: __ 
2 7 
eden Foro 44 Feet, the Sahl. : | 
ED | 
72 
by - 4160 
7040 
f 128 
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By Scale and Compaſſes. 

Extend the Com paſſes from 1 to 20, (the Axis) that 
Extent (turn'd three times over, from .5235) will 
at the laſt fall upon 4188.8, the ſolid Content in In- 
ches: Or Extend the Compaſles from 1728 to 8000, 


(the Cube of the Axis) that Extent will. reach from 
.5236 to 2.424, the ſolid Content in Feet. | 


Extend the Compaſles from 1 to 20, (the Axis) that 
Extent (turn'd twice over from 3.1416} will at laſt 
fall upon 1256.64, the ſuperficial Content in Llaches : 
Or, Extend the Compalles from 144 to 400, (the 
Square of the Axis) that Extent will reach from 
3.1416 to $.72, the ſuperficial Content in Feet. 


Demonſtration. Every Sphere is equal :0 a Cone 
whoſe perpendicular Axis is the Radius of the Sphere, 
and its Bale a Plain, equal to all the Surface of it. 
For you may conceive the Sphere to conliſt of an 
infinite Number of Cones, whole Baſes, taken all to- 
gether, compoſe the Surface, and whoſe Venexes 
meet all together in the Centre of the Sphere : Hence 
the Solidity of the Sphere will be gaid'd, by Multi- 
plying its Surface by + of its Radius. 


Let the Square 
ABCD, the Qua- 
drant CBD, and the 
right-angled Tjians« 
gle ABD, be ſup. 
pod all, tiee be 
revolve, round the 
Line BD as an Ar 
is; Then will the 
Square generate a- 
Cylinder, the Qua- 
drant an Hemi. OC 

VV R 


of x Sos Part II. 
. the „angle a Cone, all of the fame Bale 
* 001 
Then the Square of EH (Arp) 2 DFHTLODH 
(but DH=GH.) And ſince Circles are as rcd. 
of their Diameters, (by Euclid 12. 2.) the Circle made 
by the Revolution of EH muſt be equal to both the 
Circles made by the Motions of FH and H. 
If you take the Circle made by the Revolution of 
FH from both, there will remain the Cirele mad by 
tine Motion of GH, equal to the Ring deferib'd by the 
Motion of EF. A thus it will — be, where- 
__ ever you draw the Line EH or IM, Ce. 
__ Therefore the Aggregate, or Sum, of all the Rings 
made by the Reyolution of the EF's, mult be equal to 
_ that of all the Circles made by the Motion of the 
Hs, i. e. the Diſh-like Solid, form'd by the revolving 
Kings, will be equal to the Cone; form'd by the Re- 
volution of the GH's, which are the Elements of the 
Triangle yo; that is, the Diſh-like Solid will be as 
_. the Cane, 3. of the circumſcribing Cylinder, and con- 
ſeque ntly the Hemiſphere | muſt be + of it: Wherefore 
the Sphere is 2 of the circumſcribing Cylinder. : 
Let the Radius of the Sphere be r=CD, then the 
Diameter will be zr; let the Surface of the Sphere, ge- 
nerated by the revolving Semicircle, be ald S, and 
that of the Cylinder, form'd by the Revolution of 
2AC=—2r= Diameter, be call'd ſ. Wherefore, in 


what was juſt now prov'd, the Expreſſi on for the So- 


11S 
„ lidiry of the 8 Epbere i in this Notion; will _ and 


putting e equal to the Circamference of the . or 

ſot the Periphery of a great Circle of the Sphere, the 

re 

5 curxe · Surſace of the Cylinder will be arc, alſo — 

* will ks the Ates af a great Circle, (by Sect. IX. of 

., Ghap. I. Prob. 1.) and this multiply'd by 2r, makes 
nette, which is the Solidity of the Cylinder, by Sect. v 


ef this * Now, ſince ſ was * equal to arc 
| ' the 
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the Curye-Surface of the Cylinder, — (by. Ri- 
LIC Ly the 25 Z 2 hy. 


— 


tuting f for arc) will be alſo = the ity of 
the Cylinder. Now, ſince the Sphere is = of the 
at 5 „ & ik | 1 
Cylinder,  —==——; that is, —==—=—, 
or God Þ +> 3 1 
Wherefore 18 tt, that is, dividing by r, Sr; 
or the Surface of the Sphere, is equal to the Curye- 
Surface of the Cylinder, but the Curve -Surſace of the 
Cylinder was 2rc. | | 
Wherefore, to find the Area of the Surface of either 
Sphere or Cylinder, you muſt multiply the Diameter 
(Dar) by the Circumference of a great Circle of the 
c Sphere, or by the Periphery of the Baſe. From this 
Y rc 


„Hedi 


„ of a great Circle of the 


— 4 2 
Sphere is plainly 3 of 27, the Surface of the Sphere; 
that is, the Surface of the Sphere is Quadruple of the 
Area of the greateſt Circle of it, : 
+ Wherefore, to arc, the Convex- Surface of the Cy. 
linder, add re, equal to the Area of bath its Baſes, you 
will have 3zrc; which ſhews you, that the, Surface of 
the Cylinder (including its Baſes) is to the Surface of 
the Sphere as 3 to 2, or that the Sphere is f of he 
circumſcribing Cylinder, in Area as wel: as Soligicy. 


Or you may prove the Sphere to be f of the Cylia- 
der of the fame Baſe and Altitude, by Lemma VI 
aforegoaing, thus; . 

Let AGB repreſent the Se- 


miſphere, and AIKB half the 7 ———K 
Cylinder; then, if the Semi- - 
diameter GH be divided into 72 . 8 


fix equal Parts, and Lines 4 
drawn parallel to AB, the Di- | 
ameter, the Squares of the Semichords, ab, cd, ef, exe. 


jou 


} 
f 
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r 


will de 4 Series of Numbers, Whoſe greateſt Term 
AH is a ſquare Number, the others differing by odd 


Numbers; that is, AH 1s 36, kl 35, gh 32, ef 27, 


cd 20, ab 11 : But an infinite Series of ſuch Numbers 


are io Proportion to an infinite Number of Terms 
equal to the greateft, as 2 to 3. And becauſe the He- 
miſphere is compos'd of an infinite Number of Circles, 
whoſe Diameters are the Chords of the Semicircle; and 


the half Cylinder is compos'd of an infinite Number 


of Circles, whoſe Diameters are all equal to the Dia- 
meter of the Semicircles AB; e the Hemi- 
ſphere is in Proportion to the balf Cylinder, as 2 to 
3; and, conſequently, the whole Sphere bears the 
fame Proportion to the whole Cylinder. | 


That the Super ficies of every Sphere {or Globe) i is eq * ts 
four times the Area of its greateſt Circle, is thus prov'd-" 


The Solidity of the Sphere is conflitated of an i 


fie Number of parallel Circles (as is aforeſaid ;Y can. 


ſequently, the Superficies of the Sphere will be com- 

pos 'd of the Peripheries of thoſe Circles which con- 

cute ies Solidity. 5 

BE In the allowing Demonſtrations, © fi ignifies 

Circle in general: and if any two Letters be 

10 Uto it, thus, © AB, c. then it denotes the Area 
of ſuch 2 Circle as thoſe two Letters prion he” © 


Ps 
e 2 


. — — — — 
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Let D=TS, the Axis of any Sphere ; they, ac- 
cording to the Property of a Circle, it 


will be | 1 ] D—Tbx To={ab; We 
that-is, Dx Tb — Thazf abs 1 2s 
therefore - Dx Tb U aT. 


Dx Td il .eFf. 
DX If U yT. 


Hence it is evident, that the Series aT, [7] e 
DyT, ec. are in the ſame Ratio with Tb, Td, IV 
c. viz. in arithmetical Progreſſion ; Whence fel 
lows, that the OZ T =to the Sum of all the Circles 
Peripheries, between T and b. 

And Oer the Sum of all the Circle's Peripheries 


between T and d, c. 

Conſequently, that the O AT the Sum of all the 
Circle's Peripheries, included between T and C; chat is, 
© AT = the Superficies of the Semiſphere. 
And becauſe 0 AC UTC Ar, and AC 
is equal to TC; therefore © AT=2 © AC, is the 
Superficies of the Semiſphere. 

Conſequently, 4 © AC will be the Superficies of the 


whole 8 W hich was, Se. 


41 Qab+QOTb=q aT, . 1. 47.) 
2 55 ö | 
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IG $21: © * 0 £8 # $25 ab 5 * f + 
e ä e 
83 the: Medio hete uſed in yeovingiuhs whole 
Superficies, it will be * to find the Curve Superfi- 
cies of any Fruſtum, or Part of a Sphere, that is cut 
off by a right Line, or plain, viz. ſuch as the Fru- 
ſum 2Tm in the laſt Scheme, whoſe Curve - Superfi. 
cies is © aT;, as above. Therefore (becauſe I ab + 
D TÞ=QaT) o will be Sab Tb S the Curve 
ies of that Fruſtum. Fy 
B66 i the Axis TS, and Heig be Th of the Fruſium, 
are given, then it wal be TS x Tb Har, as in 
the third Step above, which gives the Proportion or 
Theorem following, viz. 
As the Axis of the Sphere is to the whole. Super&.- 
82 of the Sphere ; ſo is the” Height of e e Ker. 
to its Curve · Super ficie. HO} 2: 
- To which, if there be added the. Area of Pe: Feats 
fflum's Baſe, the Sum will be > he whole. re 2npon-ong 
the Fruſtum. - | 4 


That the pairs of ny 5 is two thirds of i its cite 
| en Cylinder, may be thus prov d. 


According to the Work above, it appears. that 
O ab, Oed, © yf, cr. do coaſtitute the Solidity of 
the Sphere; aun. QaT, QeT, U yT, cc. area 
Series of Terms in A- 
rithmetical Progreſſion, 
Ax being the great - 
eſt Term, and TC the 


5 Number of Terms; 
po \ © therefore OATx + TC 


RE — i — _= the Sum of all the 
Series, by Lemma 2. 
| And becauſe [JaT— 
= | | Orbe ab. OeT— 
4 3 T= Ded. T 
6 GTU. AT 


wherein 
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„ 8 


wherein Fb, rd. U Tr, e. are a Series of 
res, whoſe Roots Tb, TS, Tf, are in arithmeti- 

Ab rogreſſion ; FC being the greateſt Term, and 

IE the Number of Terms; therefore © CR —— 

the Sum of all that Series, by Lemma 3. 

Conſequently, O AT x3 TC — O TCXI ' TC= 

tke Sum of all the Series © ab, Oed. © 55 ers 

which conftiture the Solidity of the half Sphere ATU. 

Per. Pæ 2TC the Axis of the Sphere; then D 

2 TC, and F=3TC. And becauſe DO AT==C1 TC, | 

therefore © AT 220 TCzzr. $708DD; 9 570 N 

x4D==2.3927FDDD. - 

10 Again, OTC; TC o wy 4DDx2D==.1305DDD, | 
then 3.3927. DDD—o. 1309 DDD=&.26:8 DDD, the 
Sets of the half Sphere. | 
__ «T8nſequeatly; o. 2618 DDD * 2 = $236 'DDD, will 

be the ſolid Content of the whole 8 Sphere, which is 
exuabÞw = of the Cylinder; the Diameter of whole 
Baſzy and alto i its Height, is = D. | 
For 0.78 54 DDD = the Solidity of the Cylinder by 
Sect V. But £ 70.7058 DDD =o. 5236 DDD, as de⸗ | 
fore. 
* 840 — 


From this Demonſtratiom it will be eaſy to deduce 
dr raiſe Theorems for finding the ſolid Content of 
5 ny Fruſtum of a Sphere; as Tm in the laſt Fizure. 
For we there ſuppoſe the Fruſtum aTm to be con- 
- ſtituted of an infinite Series of Circles, which have 
the ſame Ratio with all thoſe Circles, that conſti: tute 
che half Sphere. 
Therefore it follows, that © aTx+ Tb: — Ob 
* Tb will be the Som of all the Circles interce 
'ditween T and b; conſequently it will be the Sal- 
dity of that Froftum. 
And becauſe I ab + Tb a; therefore © ab 
+ © Tb x: Tb: — © Tb x Tb = the Solidity. Let 
c Sab half the Diameter of tne Fruſtum's Baſe; h = 
Thb its Height; and S = the Solidity bf the radar. 
Then Sab 3.14 160, and Orb =3-1416hh z conſe. - 


£19250 v4 


* 
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Which being reduc'd, will become 3cch + hhbh x 


0.5235 = S; which is one Theorem for finding the 
Solicicy of the Fruſtum, and may be expreſs'd in 
Words thus; | ons 
If to three Times the Square of the Semidiameter 
of the. Fruſtum's Baſe you add the Square of the 
Height of the Fruſtum, and multiply the Sum by the 
Height of the Fruſtum, and that Product multiply'd 


by. 5236, the Product will be the ſolid Content. 


- Bug if the Axis of the Sphere, and the Height of 
che Fruſtum, be given; then put D = the Axis, h = 


the Height of the Fruſtum, and c as before; it will 


be D —hxh= cc, viz. Dh — bh = cc. Then 
will zDhh — ahhh = 3cch + bhh; conſequently 
3Dbh — ahhh x0.5235 =S, the Fruſtum's Solidity. 
Which is another Theorem for finding the Solidity of 
the Fruſtum, and may be expreſs'd in Words thus: 

From three times the Axis ſubtract twice the 
Height of the Fruſtum, and multiply the Remainder | 
by the Square of the Height, and that Product multi- 
ply by -5236, this laſt Product will be the Solidity of 
the Fruſtum. | Fe 


| Example. Let ABCD be 

the Fruſtum of a Sphere; 

ſuppoſe AB, (the Diameter 

} of the Fruſtum's Baſe) be 

16 Inches, and CD (the 

ff Height) 4 Inches; the So- 
= lidiry is requir'd. | 


Þ 
: 
bo 
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1 $a: TOO "By the firſt Rule. 
8 a 
64 Square of the Semidiameter · AD. 
1 
3 | 
2 
4s add the Square of CD. 
\ 208 
4 * by CD. 
832 5236 
5 832 
g 10472 
|? | 15708 
1 Ix 41888 
The Solidity 435.6 352 
f | By the ſecond Rule, thus : 


Firſt, by the Rule in Page 113, you will find the 
Axis of the whole Globe to be 20 Inches. 


20 Axis, +5236 
b 5 „ 
0 From 60 10472 
k Subtr. 8 twice cb. 15708 
. | — 41888 
5 Rem. 52 The ſolid Content, 
Mult. 16 8g. of CD. 435-6558 3 
i 
22 


888 


Prod. 832 
8 * And 


10 
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And if it be requir'd to find the middle Part, 


amNK, uſually call'd the middle Zone of a Sphere ; 


Then, becauſe it is 
ſuppos'd that am = 
NK, or {which is all 
one) that bC —= CB; 
therefore it is plain, 
that if twice the Seg- 
ment, aTm, be taken 
from the whole Sphere, 
there will remain the 
middle Zone am NK. 


But becauſe that Work is a little troubleſome, 1 


will here ſhew how to raiſe a Theorem for the do- 
ing it. 8 


Firſt, becauſe Ac — c De 0 8 | 
fore it will be Q AC Cf U xt, Q WIN 


| ed, AA - u. c. 


Here, becauſe [} AC, Ac, AC, Cc. are a Se- 


_ries of Equals, and Co the Number of all the Terms; 


therefore UAC * Cb = the Sum of all that Sertes, 


per Lemma 1. 


And UU Cf, cd, co, exc. being a Series of 


Js, whoſe Roots are, in arichmetical Progreſſion, 
beginning at the Centre C, tz, ©, Ct, Cd, Cb, cc. 
wherein the greateſt Term is U Cb, and the Number 


of Terms is Cb; therefore I Cb x Cb the Sum 
of all the Series, per Lemma 3. 


> 


Conſequently, the Oc x cb: — ©Cb x cb 
the Sum of all the Series Oyf, Oed, Qab, e. 
which do conſtitute the Solidiry of the * Zone 


2 | | And 


MAS. 
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And becauſe Ac cb == [Jab. therefore SAC 
— O ab O Cb. Conſequendy AC x Cb ; — 
©AC+ Gab: x Cb | 
— =2 © AC + ©ad: x + Cb will 


— 


be the Solidity of the Half Zone. 
Put D AG = 2AC., x =am, and H==bB= 
2= Cb. | 
Then © AC =.7854DD, Sab .-$4;xx, And 
if we turn the common Factor . 784 into a Diviſor, 
1.27323, and then take the Triple of that Diviſor. 
wiz. 3.8 197, the Refult of the precedent Work will 
produce this following Theorem, 


— 


— 


Theor. 3 ea H == middle Zone 
2.8197 am. 


Which in Words is thus; To twice the Square of 
the Axis AG, add the Square of the Diameter of the 
Fruſtum's Baſe (am) and divide the Sum by 2.81. 
then multiply the Quotient by the Height or Thick. 
neſs of the middle Zone, and the Product will be 
the Solidity of the middle Zone requir'd. 


This is fo plain and eaſy, it needs no Example. 


S 2 $ XIL 
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U Xu. Of a SenEROID. 


A* pberoid is a Solid reſembling an Egg . To find 
the fold Content thereof, this is 


\ The RULE. 


Multiply the Square of the Diameter of the great: 


r 2 
again by .g236 ; this laſt Produt * be the Solidity 


of the Spheroid. 


Let AB, the Diameter of the 
greateſt Circle, be 33 Inches, 
and CD (the Lengrk) $5 Inch- 


es; 3 FOE. 


$9995 

a 

| 99 8 359370 

[| 99 179685 

— 119790 
3 1089 299475 
, bs: o WY 1 BK : 
— * 21361.0220 the Solidity. 


EET - * 


A 
7A aw 


Demonſtration. 
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| Demonſtration. Every Spheroid is equal to f of a 

CL IS Baſe is equal to the greateſt Cucle of 
the Spheroid, and its ov” 
Height equal to the | 
Length of the Spheroĩd. 


Suppoſe the Figure 
NTnSN in the annex'd 
Scheme, to repreſent a 
Spheroid, form'd by the 
Rotation of the Semi- 
Ellipſis TNS, about its 
tranſverſe Axis TS, 

Let: D--= TS; :-whe 
Length of the Spheroid, | : 
and the Axis of its circumfcribing Sphere; and d == 
N 2 the Diameter of the greateſt Circle of the Sphe- 
roid. | | | 

Then becauſe, 1 TC: UNC :: Q Ab: Dab, by 
Sect. XV, Step. 3, Page 123. | 

Therefore it will be, DD: dd : : U Ab: DQabs 
| But the Sum of an infinite Series of ſuch Circles as 

© Ab (whoſe Diameters are Chords) do conſtitute the 
Solidity of the Sphere. (By &&. XI.) CHEE. 

And the Sum of an infinite Series of ſuch Circles 
© ab (viz. whoſe Diameters are Ordinates of the 
Ellipſis) do conſtitute the Solidity of the Spheroid. 

Therefore, DD: dd: : 0.5236DDD ; 0.5235 Ddd = 
the Solidity of the Spheroid. (Eucl. 5, 12.) 

But o. 5236 Ddd = + of the Cylinder, whoſe Dia- 
meter is = d, and Height = D. (By Sec. V.) 

Now, from this Proportion between the Sphere and 
its inſcrib'd Spheroid, it will be very eafy to deduce 
Theorems for finding the ſolid Content, either of the 
Fruſtum or middle Zone of any Spheroid, having the 
ſame Height with that of the Sphere; for, 

As the Solidity of the whole Sphere is to the So- 
lidity of the whole Spheroid ; ſo is any Part of the 
Sphere to the like Part of the Spheroid, ' 


8 3 21 


* 6 
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As for Inſtance ; Suppoſe it was requir'd to find 
the middle Zone of any Spheroid. 
Let D=TS, and d Nn, , and H=bB, 


Then 5 — 5555 x H= the middle Zone of the 
3.3197 
Sphere. And. o. 52 35D: 0.5236ddD : s 2 DDA | 
| | 3.8197 
XH : 44H 244H xxddH 
3-38197+3; I De middle Zone of the 
Spheroid. 
Again, DD: dd: : xx: ee. mann > ns: ce. 


xxdd H ce 


| Confeque any 55 3.8197 = 3.8197 x H. Which 


middle Zone of the Spheroid. 
Note, That 3-8197 = = 1.2732 X ;. Se Page 102. 
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$ XIII. Of a Parabolick Coxop. 


Parabolick Conoid is ſomething like an half 

Spheroid, having * Sides ſomewhat ftraighter. 
It is generated by 1 ng 2 Semi- Parabola turn'd 
about its Axis To find the ſolid Content thereof, 


this is 


The RULE. 


Mukiply the Square of the Diameter of its Baſe by 
2854, and multiply that Product by half the Height, 
char laſt Produt ſhall be the ſolid Content. 


Let 


rabolick Conoid, the 


* — een ern ens 
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* 


Let ABCD be a Pa- 


Diameter of whole 
Baſe is 36 Inches, and 
its Height CD 33 In- 
ches; the Solidity is 
requir d. 


36 +7854 1017.87 84 
36 1296 . 
216 47124 30536352 
108 70686 30536352 
— 15708 — — 
1296 7854 2) 33589-9372 
——  — | 
i017.39784 16794-9936 
1728)167 94.99|36(9.71 Feet, the Content. 
15552 
12429 
12095 
3339 
1728 
1611 


Demon flration. The Parabolick Conoid is conſli- 
tuted of an infinite Number of Circles, whoſe Dia- 
meters are the Ordinates of the Patabola. Now, ac- 
cording to the Property of every Parabola, It "will 


be, Sa: AB . AB; == L, the Larus Rectum. 


Then 


X L = == = 87. (OAT 
Here: a XL, Se XL. Sy x L. 
Sc. are a Series of Terms in 
Arithmet. Progreſ. Therefore 
L ba, O fe, Og, c. are 
alſo. a Series of Terms in the 
ſame Progreſſion, beginning 
at the Point S, wherein [I AB 
is the greateſt Term, and SA the Number of all the 
Terms. Therefore UI ABx f SA==the Sum of all the 

_ Series. (By Lemma 2.) 

Conſequently, O AB x £ SA = the Sum of all the 
Series of © be © fe, © gy, &c. which do conſtitute 
the Solidicy of the Conoid, 
| n and H == $A. | 

| Then .7554DD x 7 H =.3927DDH will be the ſo-_ 
lid Content of the Conoid ; which is juſt half the 
Cylinder, whoſe Baſe is = D, and Height 8 
This being rightly underſtood, it will be eaſy to 
raiſe a Theorem for finding the lower Fruſtum of any 
 Parabolick Conoid. 

For, ſuppoſing = aA, the Height of the Fruſtum, 
and p == Sa, the Height of the Part bSb cut off; 
then h + p = SA, the Height of the wore Co- 
noid. 


Conſequently, © A * ku Solidity 


of the whole Conoid. 
And =. Solidity 


of the Pats cut off 


Thorefort 


— 1 #1 el 7 
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| = h + OAB x p—© bax p 

I _ 353 > 

The Solidity of the Fruſtum. 


Therefore 


But |: : DAB::p: Q ba. 
Conſequ 3 1 - 'S ö 1 
3 [AO AB Xp = Oba xh ＋ O ba xp. 

4— Oba pf os ;— p O EV 
11 — : + ©ABX p:—O baxp 
4 - F 

7 ＋ @ba x h[$] ©AB x hb: +Obaxh = zF, 

AB ba | 
9.7 2 : Xh=F, the Frus 
| ſtum's Solidity. - 


Let D 2AB, as before, and da zba, the Dia- 
meter of the Part cut off; then we ſhall have this 
following Theorem, e 


0.2927DD + 0.3927dd : x h = the Solidity of 
the Fruſtum dry : Which in Words is thus: 


Multiply the Sum of the Squares of the and * 

leſſer Diameters, by . 3927, and that Product by the 
Height of the Fruſtum, the laſt Product ſhall be the 
_ ſolid Content. | 


FFC SEO ESLSES LS ESTES DSL 0 
$ XIV. Of a Parabolick SPINDLE. 


F an acute Parabola be ſuppos'd to be moy'd about 
its greateſt Ordinate, it will form a Solid call'd 2 
Parabolick Spindle. To find the ſolid Content, this 
is N 


The 


: 
f 
: 
. 
f 
. 


2 2 
1296 Square 41 998 | 


1 — 
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The er 


Multiply the Square of the Diameter of its greateſt 
Circle by 41888, (being g of 7854) and that Pro- 
duct by its Length; that laſt Product is the ſolid 
Content. 


Let ABCD be a Parabolick Spind!e, whoſe greateſt 


Diameter CD is 36 Inches, and its Length AB 99 


Inches; the Solidity is requir d. 


41888 
1296 
251328 
376992 
776 


3542-86848 
89 


488481632 | 
__ 488581632 | 


1728)53743-97952(31-1034 


. ; 


1903 
1759 
3179 
14515 
6512 


The ſolid Content is 3 1. 1084 Feet, 


Demonſtration. | 


a as k% 1 


w@ 4 


_ 
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Demonſration. A Parabolick Spindle is conftiented 
of an infinite Series of Circles, whoſe Diameters are 
all paralle! to the Axis of the Parabola, as © ma, 
© ne, © PY, Cc. 

Let us ſuppoſe the Line Sd parallel to AB, exc. 
Then it bath already been prov'd, that the Lines fm ; 
gn, hp, Cc. | 
are a Series 
of "Squares, 


” £0» A 2 


whoſe Roots " a ; 
are in arith- 2 f : : 
metical Pro- 3 L. —— 1 
greſſion; con- __ a * 8 & B 


fequentiy 
their Squares, ViZ. of m, gn, bp, cc. — be 
a Series of Biquadrats, whoſe Roots will be in arith- 


4 metical Progreſſion: Which being * we may 


proceed thus : 


1 | SA — fm = ma. 
Firſt JF SA — gn = ne. 
a. 8 bp py 
1 @& 2] 4| QO SA—2SAx fm KU == wa. 
2 & 245 8 22 
; & . DO SA—2SA x QOhp = DOpy., Sr. 


| . In theſe Equations, the USA, SA, DSA, be- 
FE a Series of Equals, and AB the Number of all the 
Terms; therefore it will be U SA x AB== the Sum 
of all the Series, by Lemma I. 


2. Becauſe fan, gn, hp, cc. are a Series of 
wherein SA is the greateſt Term, and AB the Num- 
ber of all the Terms; 

25A X SA x AB 205A x AB 
Therefore — — — will be the 


. 


Sum of all the Series, by Lemma III. 
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3. And the fin, (gn, UI bp, Se. will be a Se- 
ries of Terms in the Ratio of Biquadrats, as above, 
[SA being the greateſt Term, and AB the Number 

DO SAxAB 
of all the Terms. Therefore it will be — 


= the Sum of all the Series, by oma 


27SAXAB 
Whence it follows, that Ul SAX AB — — - 


SAX AB S. | 
+ == the Sum of all the Series of U ma, 


That is, — — thc Sum of all the Series, 


15 
{| $OSAXAB 
L ma, U ne, = py. Or. ee ag 


= the Sum of all the Series of Circles, 3 „ 
© Py, Cc. which conſtitute the Solidity of | half the 


Spindle, vix. of SAB. 
Therefore i D= 2SA, and H = 2AB, it 


putting 
will be 0.41838DDH = the Solidiry of the whole 


Parabolick Spindle bSB, uy 77 of 0.7854DDH, the 


_ Solidity of its circumſcribing 


From hence we may a raiſes 1 Theorem for find - 

the Fruſtum, SApy, of t Figure. | 
** ©SA being = 2 Term, © py the leaſt 
Term, and Ay — of all the Terms or Circles 


e ee eee 


Therefore 


= ; + 4 
5 + 04.620 4+ Dp—2 0 be =— 


23141. : X + Hr the Fruſtum SApy. 


the two former Products ſubtract * latter Product, 


; Qen, [Opy- 
& 3 30 bp 
IX 3 [2/3 DSA—3SAxbpjomnn— x Ay = 3. 


' up 
Conſeq. 7 2 © SA + © py—5 © bp: x 4 Ay ==2, 
S Oma, 1 
which do conſtitute the Solidity of the 
Therefore, putting D = 284, as before, os 
x==2hp, and H=Ay ; it Tal Li Cake 


we make L = 2H, then 1.4708DD . — bg 
| .31416x : X + L == the Double of that Fruſtum, being 
x e middle Zone. Which in Words is thus: 


Multiply the Square of the teſt Diameter 

1.3708, and multiply the N lefler _—_ 
ter by ,7854, and multiply the Square of the Diffe- 
rence of the Diameters by .31416 ; from the Sum of 


and multiply the Remainder by one third Part of the 


. px chat Produdt will be the Sehn of the 


Zone * 


SP: PER 


1 


= — OS 5 1 eee 8 | 
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| } > 25A x bp DObp 
8 [OSA — T: 
8 3 
* | "the Sum of the Series, OSA, Dma, 


4h 
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0 H A P. II. 


Of the Meaſuring of the Works of _ 


the ſeveral Artificers relating 1 
_ Building ; and what Methods = 


Cuſtoms are —_— therein. 


an ppt 
5 L of Canvunruns Work. 


1 
which are meaſur d by the Square of 10 Feet. jong, 
and 10 Feet broad; ann 


9 


* Of Bui, Mets 


If a Floor be 57 Feet 3 Inches long, and 28 Feet 6 
Inches broad, e ne is there 


in that Room? 


_ Multiply 57 Feet 3 Itiches by 18 Feet s A 
and the Product is 1631 Feet. Oc. which divide by 
100; (this is done by cutting off from the Product two 


Figures towards the Hand with a Daſh 9 
en 


Carpenters Works, which are 838 5 
Flooring, Pantitioning. and Roofing; all 


hoy obey wh n 


n : 
* I 
. 


— . i — _—_— - — , . 2 3 ** 2 
— 3 — * * 1 1 3 
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Pen) and — remaining Figures are the Quotient, 
wah Figures cut off are Feet: Thus, 1631 divided 
by ioo, by cutting off 31 from the right Hand thereof, 
the Quotient is 16 Squares, and the 3̃ 1 cutioffis 31 Feet. 
See the Work, n Decimals, and alſo by Feet 


and Inches. 


n —òd 


357.23 | F. 1 
. | 
— — 28 6 | 
28625 

5”5n.  . - 40. 

11450 | np 

— 90 

1631.65 128 Q 

— FF 7 6 


Facis 16 Squares and 31 Feet. 


Note, That . g is the Decimal for half of any 
Thing, .25 is the Decimal for a quarter, and a is 
the Decimal for half a quarter; fo, inthe laſt Exam- 
ple, .25 is the Decimal of 3 Inches, becauſe 3 Inches 
is a quarter of a Foot; and .5 is the Decimal of 5 
Inches, becauſe 5 Inches is half a Foot. 


Example 2. Let a Floor be 53 Feet 6 Inches long 
and 47 Feet 9 Inches broad, how many Squares are 
contain'd in that Floor ? | 


3 F. I. 
$35 - 53 6 
— 2 :47 9 
way 371 
„ 212 
| = . 
25154623 13 4 6 
| . 
nas or 
; 265 
 Facit 25 Squares 3 SEES 


j 
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— =_ 


_—. 
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By Scale and Compaſſes. 


— 1 the firſt Example, extend the Compaſſes from 4 


to 28.5, that Extent will reach from 57.24 to 16 
Squares and near a third Part. 2 

In the ſecond Example, extend the Compaſſes from 
1 to 47.75, that Extent will reach from 52.5 to 25 
Squares and above an half. N 5 


Example 1. If a Partition between Rooms be in 


$2 Feet 6 Inches, and in Height 12 Feet 3 
Inches, how many Squares are contain 'd therein } 


The Length and Breadth being multiply'd together, 


the Product is 1019-625 ; which divide by 100, (as 
before is ſhew'd) and the Anſwer is 10 10 
Feet; the 
Value. 


10 10.625 : 
Facit To Squares 10 Feet. 


Example 2. If a Partition between Rooms be in 
Length 91 Feet 9 aches, and in Breadth 11 Feet 3 
Inches, how many Squares are contain'd therein ? 


The Length and Breadth being multiply'd together 
the Product is 1032 feet; which divided by 100, the 
Anſwer will be 10 Squares and 32 Feet. 


Inches or Parts in theſe Caſes, are of ao 


5171 


bed by rt Lt tend 


* 
F = 
my Ws — 
wt. 1 


. 
ö 
ö 
0 


4 


f | | | ; - 
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15 55 1 by » wot the e is 12 enn 
13 Fee. , 


r 
11.25 gt 9 
3 

138350 1 

975 22 11 3 

9175 — — 

— 

3. Of Roo fing. 


It is a Rule A Workmen, that the Flat of any 
Houſe, and half the Flat thereof, ta®en within the 
Walls, is equal to the Meaſure of the Roof of the 
ſame Houſe ; but this is when the Roof is true pitch'd. 
For if the Roof be more flat or ſteep than the true 


Fitch, it = meaſure to more or leſs accordingly. 


e 1. If a b within the Walls be” "#4 


Feet 6 Inches long, and 18 Feet 3 Inches broad, how 
n Squares of Roofing will cover that Houſe? 


Multiply the Length and Breadth together, and the 


Product 1s.812 Feet, the Flat; the half thereof is 406 


Feet, which added to the Flat, the Sum is 1218 Peet; 


— .v 


3 


— 


„By Scale and Compaſſes. . 
In che firſt Example of Partitioning, extend the Com- 
| pn e's to 12.25, that Extent will reach from 
_ V9; evo Squares and one Tenth. © . 

In the freond Example, extend the Compaſſes from 
1 to 11.25, that Extent will reach from 91.7; to 10 
Squares, and à little leſs than a third Part. c 
A che Example of Roofing, extend the Compaſſes 
feſt 1 te 78.25, that Extent will reach. from 44-3 
s der the Hat; to which add the half thereof, and 
the Sum is 12.18, which is 12 Squares 18 Feet, as 
above. | 


There are other Works abont a Building, done by 
the Carpenter, that are meaſur d by the Foot, running 
Meaſure, that is, by the Number of Feet in Length 
only; as Cornices, Doors and Cafes, Window-Frames, 
Guttering, Lintels, Sommers,- Skirt-Boards, c. 

Note 1. In the meaſuring of Hooring, after you have 
 meaſur'd the whole Floor, you muſt deduct out of it the 
Well- Holes for the Stairs and ChimneFs ; and in Parti- 
tioning, for the Doors, Windows, ec. except (by 
Agreement) they are to be included. 


Note 


pa, Oo ARE 


ng of Eten 3 
the Vacancies for Lutheren-Lights and «Chimney ; for 


Ur. and Chimney- 


Carpenter's 
Work; ſo that between the Roofing and Tiling, the 


_ Meaſure of the C Gutters becomes double; it is uſual alſo 


n "Wark. 232. 


Note 2. In meaſfuri 
ductions are made for the Holes f for 


they are more. Trouble to Workman, than the 


Stuff which would cover them is worth. 


ASSSKI/ASS/ASKARAEASE 


= II. Of BxrcxLavers Work. 


1. Of Tiling. 


Tiling i is meaſur'd by the Square of 10 Feet, as Floor- 
mg, Partitioning, and Roofing were in the 


Difference will not be much, yet the Tiling will be the 
moſt ; for the Bricklayers ſometimes will require to have 
double Meaſure for Hyps and Vallies. -When Gutters 
are allow'd double Meaſure, the Way is to meaſure 
the Length along the Ridge-Tile, and by that Means the 


10 allow double Meaſure at the Eaves, ſo much as the 


Projector is over the Plate, which is about 
15 or 20 Inches. 


Example 1. There is a Roof cover d with Tiles, 
whoſe Depth on-both Sides (with the uſual Allowance 
at the Eaves) is 37 Feet 3 Inches, and the Length 48 
Feet; I demand how many Squares of Tiling are con- 


tain'd therein? 2 


. Aplwer, 16 Squares, 76 rect 


1 There is 2 n 


whoſe „on both Sides, (with the Allowance at 
the Eaves) is 35 Feet 9 Inches, and the Le 43 Feet 


in the Roof: 
8 1 -F- F 1 . 1 In. | 
. 3 
1 1 3 
9 * 777 R900” 
1 ——— 


& - — nt 1 4 — 
17's 10 10 6 153.125 
r Tei 21 17 „ ei eee 1 


* : 7 
** gp - & : "$#* 3 FO 7 ** Sa 3 1 + -- 8 4 4 
>. MOT : = 


CGE 7 151015 16 


Here the Length and Depth being aukiply'd toge- 


ther, the Product is 1555 Feet; which divided by too, 
(as before is taught) the Anſwer i is 15 Squares and 55 


F - * K * Mx WD i. - T9 p 2 , — 7 , 4 * 
110 b = 4 4 I ; 3 1 5 & 4 4 


By Scale and Compaſſes: Fe 


In the firſt Example extend the Compaſſes from 1 to 
37-25, that Extent will reach from 45 to 16 Squares 
and a little above three 2 of a Square. 


F 


In 


6 Inches ; I demand how many Squares of Tiling are- 


C7 
1 r 
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Insa the ſecond Example, extend the from 
1 to 35:75, that Extent will reach from 43.5 to 15 
Squares and 55 Feet, that is a little above a halt Square. 


2. Of Walling. 


Bricklayers commonly meaſure their Work by the 
| Rod-ſquare of 16 Feet anda Half; fo that one Rod in 
Length and one in Breadth, contain 272.25 ſquare _ 
Feet; for 16.5, multiply'd in it ſelf, produces 272.25 
ſquare Feet. But in ſome Places the Cuſtom is to al- 
low 18 Feet to the Rod; that is, 324 ſquare Feet. And 
in ſome Places the uſual Way is, to meaſure by the 
Rood of 21 Feet long and 2 Feet high; that is, 63 

re Feet; and here they never regard the Thickneſs 

+ the Wall, but the uſual Way is to moderate the 
Price according to the Thickneſs. 2 

When you meaſure a Piece of Brick-work, the fi: 
Thing is to enquire by which of thoſe Ways it mult 
be meaſur d; then, having multiply'd the Length and 
Breadth in Feet together, divide the Product by te 
proper Diviſor, either for Rods or Roods, and the Quo- 
tient is ſquare Rods or ſquare Roods accordingly. 
Zut commonly Brick-Walls, that are meaſur d by the 

Rod, are to be reduc'd to a Standard Thickneſs, wiz. 
of a Brick and a half thick, (if it be not agreed on to 
the contrary;) and to reduce a Wall to Standard- 
"Thickneſs, this is | 


The RULE. 


Multiply the Number of fuperficial Feet that are 
found to be contain'd in any Wall, by the Number 
Half-Bricks which that Wall is in Thicknefs ; one third 
Part of that Produ@ ſhall be the Content thereof in Feer, 
| * to the Standard- Thickneſs of one Brick and a 


— 


— — - — | —— . a "I 
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= — — Wall be 72 Feet 6 Inches 1 
19 Feet r and 5 Bricks and a half thick, 
Bri 


how many Rods ick-work are contain'd therein 
when reduc'd to the Standard ? 
19.25 Height. 
72.5 Length. 
9625 
+. 250 $21.47 
13475 . A 
1395625 
11 
315351 875 
2732.25) $147-392(18 Rods. | 
239479 FFF 
cb. os) 167 5Ců nk 2 Rod, 
12.61 4 * 
Anſwer, 18 Rods, 3 Quarters, 12 Peet. 
i 72 


e 
n * 


— — — — 2 
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9 6 © 
1395 7 6 
11 
272) 5715018 Rods. 
68)219(3 Quarters of a Rod. 
. 


Note, That 68.06 is one fourth Part of 272.25. 
Note alſo, That in reducing of Feet into Rods, they 
uſually reject the add Parts, and divide only b 272, 
as is done in the ſecond Way of the laſt ; fo 
the Anſwer, by that ſecond Way, is 18 Rods, 3 Quar- 
rers, and 15 Feet, more by 2 x Feet than by 
the firſt Way, where it is done decimally; a Thing very 
 Infignificant, 


I * Ifa W 
and 16 Feet 6 Inches : 


* 
y » 

N 5 

rr — n 


n. 22 ws Ne * 


3 N "FF, N t N 


we LIE IF? 
j 


Dar OD er eee wound rr dre eres nw 
rr 


Before 


„ 


— 
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Before I ſhew how to work the two laſt Exam 
by Scale and Compaſſes, 1 will ſhew how to 
proper Diviſors to facilitate the Operation, becauſe it 
would be too intricate and tedious to perform by Scale 
and Compaſſes, according to the Rule above taught. 


To find proper Divifars. 


Divide 3 (the Number of half Bricks in 1 ) by the 
Number of half Bricks in the Thickneſs, the Quotient 
will be a Diviſor which will give the Anſwer in 
Feet. But if you would have a Diviſor to bring the 
Anſwer in Rods at once, then multiply 272.25 by 
the Diviſor found for Feet, and the Product will be a 
Diviſor which will give the Anſwer in Rods. 


Example. Let it be requic'd to find a Diviſor pro- 
per to reduce a Wall of three Bricks thick. 


* Divide 3 by 6, (the half Bricks in the Thicknafs) 
and the Quotient is . 5, Which is a Diviſor that will 


give the Anſwer in Feet. Then multiply 272.25 by 


5, and the Product is 136. 125, the Diviſor which 
will give the Anſwer in Rods; that is, as 136.128 
is to the Length of the Wall, ſo is the Height to the 
Content in Rods. Or, as .5 is to the Length, fo is 
the Height to the Content in Feet, 


After the ſame manner you may find Diviſors for 
any other Thickneſs, which you will find to be as 
expreſs'd in the following little Table. 


* 


© 


ve RW. ,, a 


1 


"ey EY o 


$ n 
EY 


FU * _ a A * * 
N 8 f P "x „ 
5 4 » ” Pay 4 
F ae yo 0 7 
5 7p 54a ”w 
wit * ne 
} 5 


** 
„„ TIO 


neſs of the Wall. 
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| Diviſors 
for bringi 
the 1 
in Rods. 


408.375 
272.25 
204.1875 
163.35 
116. 678 1- 
— 5 


* 


— — 


— 


Let the ſecond . aforegoing, be wrought by 
Scale and Com where the Length is 245.75 
the Height 16. 5, and the Thickneſs 2 Bricks. 

Extend the Compaſſes from 163.35 (the tabular 
Number againſt 2 + Bricks) to 245.75, that Extent 


will reach from 16.5 to 24 Rods and 8 Tenths. 
if the Length be 95 Feet 6 Inches, and ” 


Hoke 18 Feet 9 Inches, at 3 z Bricks thick, how 


many Rods are contain'd therein ? > 


Extend the Compaſſes from 116.678 (the tabular 
Number) to 18.75, that Extent will reach fram 75.5 


: - | 
N 
PE 


to 12. 135 that is, 12 Rod and a little aboye halt a | 


Qu 5. - | 
— 
— 


It will be very proper and commodious, for ſuch 


as have frequent Occaſion to meaſure Brick-work, to 


have in the Line of Numbers little Braſs Centre-Pins 
at each of the Numbers in the third Column of the 
above little Tab!e, with a Figure to denote the Thick- 


inaGago] 


* | 
Te: 
5: 


not deducting any thing for the Vacancy 


for the Hearth in the next Story. 


+ 
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Chap. 3. 
If a Wall be 104 Feet 9. Inches long, and 17 Feet 3 
Inches high, how many Rods are contain'd therein ? 


- EM 
104.75 104 9 
17.25 "IS 2A 
52375 728 
20950 | 104 
73325 | M3 I 
10475 12 9 © 
63)i$06.9375(28 1806 un 3 
126 | | 
— Anſwer, 28 Rods, 42 Feet. 
546 
504 


— — 


Note, That ſuch as dig Cellars, do many times do 
them by the Floor, 16 Feet ſquare, and a Foot deep, 
being a Floor of Earth; that is, 324 ſolid Feet. | 


3. Of Chimneys. 

If you are to meaſure a Chimney ſtanding alone by 
it ſelf, without any Party-Wall being adjoin'd, then 
girt it about for the Length, and the Height of the 
Story is the Breadth; the Thickneſs muſt be the ſame 
as the Jaums are of, provided that the Chimney be 


wrought. upright from the Mantle-tree to the 2 
- berween t 


Floor (or Hearth) and the Mantle-tree, becauſe of the 
Gatherings of the Breaſt and Wings, to make Room 
If the Chimney-Back be a Party-wall, and the 
Wall be meaſur'd by itſelf, then you muſt meaſure 
the Depth of the two Jaums, and the of the 
Breaſt for a Length, and the Height of the Story the 
Breadth, at the ſame Thickneſs your Jaums were of. 


7? When you meaſure Chimney-Shafts, = them 
with a Line round about the leaſt Place of them, — 


* 


* 
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the Length, and the Height ſhall be your Breadth : 
And if they be Four-Inch Work, then you muſt fet 


down your Thickneſs at one Brick-work; but if 


they be wrought 9 Inches thick, (as ſometimes they 
are, when they ſtand high and alone above the Roof) 
then you muſt account your Thickneſs x © Brick, in 


Conſideration of Wyths and Pargetting, and Trouble 


in Scaffolding. | 7 
It is cuſtomary, in moſt Places, to allow double Mea- 
ſure for Chimneys. 
Example. Sup- A 

ſe this Figure 
AECDEFGHRK , 
to be a Chimne D 
that hath a dou- Er 
bie Tunnel to- | 2 LY C 
wards the Top, E 
and a dcuble | 
Shaft, and is to Fi 5 
be meaſur d ac- 52 : K 

O 


carding to double 
Meaſure. | | 
Firſt, I begin 2-4 
with the Breaft- Sis 
Wall IL, and the Gl 
two Anvies LK F 
i, which - F 
together are 18 
Feet 9 Inches; 
tien take the ne 
Height of the 7 * 
S mare HF. 12 
Feet 6 Inches, 
which multiply'd 
together, produce 
234 Feet 4 Inches 
6 Parts, for the 
Content of the 
Figure FGHK. 


7 
1 
A 
id | F 
| 
on 


For 


184 


and two 


FFC 8 AE Go ic 


— Ro 


EE B RICKLAYERS Work. 


For the Square DaEb, the Length of the Breaſt-Wall 
Angles, is 14 Feet 6 Inches, and the Height 
Da 9 Feet; which multiply'd together, make 130 
Feer 6 Inches, for the Content of the Part DaEb. 

Then the Height of the next 7 Feet, and 


221 


the Length of the Breaſt-Wall and two Angles is 10 


Feet 3 Inches; which multiply'd together, produceth 
71 Feet 9 Inches, for the Content of the Square 


._.2* The Compaſs of the Chimney-Shafts is 12 Feet 9 
Inches, and the Height 6 Feet 6 Inches; 


maltiply'd together, make 89 Feet 4 Inches 6 Parts, 

the Content of the Shafts, | 
The Depth of the middle Fetter, that parts the Fun- 

nels, is 12 Feet, and its Wideneſs 1 Foot 3 Inches ; 


which multiply'd together, make 15 Feet, the Con- 


tent thereof, 
The Work. 0 
| 1 18.75 
18 9. | 12.5 
12 6 — 
— 9375 
n 1875 
renkx 234 46 FOHK 234375 
B | 5 
—_— ⁵ 8 14-3 
5 2 2 
Datb 130ͤũ VV» DaEb 130.6 
3 
* 10.25 
7 © : 7 
1 I 72455. 


"WY 13 
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13.75 


I. 
3 8 8 
6 6 EE —— 
82 6 5 8250 
6 10 6 | — — 
The Shaft 89 4 6 
= | 72 113 -* © 
1 ad 12. 
8 | "© Ap; 0 | 
— N 15-00 
The Fetter 15 © 
2 
3 FGHK 234 4 6 
ee Rods e 0 
— 8 
68) 266(3 Qaner The Shaft 89 4 6 
| _ The Fetter 9 © 
Rem. 62 62 Feet — — 


The Sum 541 © © 


The Double 1082 o c 


: Having added the five Products together, and dou- 
bled the Sum, that double Sum is the Content of the 
Chimney in Feet, according to double or cuſtomary 
Meaſure; which Feet muſt be reduc'd to Rods, as 
vas ſhew'd before. 

So the Feet in the foregoing Example being lad 
to Rods, (the Thickneſs being ſuppos'd 1 + Bricks) it 
makes 3 Rods 3 Quarters and 62 Feet; that is, 4 Rods 
wanting 6 Feet, 

This is all the Meaſure that can be allow'd, when 
the Chimney ſtands in a Gave], or Side-Wall ; in 
which Caſe the Back of the Chimney (here not mea- 
ſur d) is accounted as Part of the Gavel; but if the 


Chimneys ſtand by — as all Stacks of Chim- 


neys | 


A 
, 
.» 
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neys in great Buildings do, in ſuch Caſe it is all 
Chimney- Work, and therefore ought to be meaſur d 
double on all Sides. 


W ee eee 


UI. Of -PEAISTERERS Mort. 
' HE Plaiſterers Works are principally of two 


1 Kinds, namely, 1. Works lath'd. or plaiſter d. 


which they call. Cieling, 2. Works render'd ; which 


is of two Kinds, viz. upon Brick-Walls, or between 


Quarters, in the Partitions between Rooms; all 
which are meaſur d by the Yard ſquare, or Square of 


3 Feet, which is 9 Feet. 


l £3 LY Of Cieling. 


If a Cieling be 59 Feet 9 Inches long, and 24 Feet 
6 Inches broad,” how many Yards doth that Cieling 
contain? | | 

Multiply 39 Feet 9 Inches by 24 Feet 6 Inches, 
and the Product is 1463 Feet 10 Inches 6 Parts; 
which divided by 9, the Quotient is 162 Yards 5 
Feet, | Th | 


* 59.75 
19 9 | 245 
m— 29875 
236 2283900 
118 235 
29 10 6 | = — 
18 0 0 91463.875 


1463 10 6 Anfwer 162 5 | 


By Scale and Compaſſes... 


Extend the Compaſſes from 3 to 59 et > Lackes, 
that Extent will mock home. 24. Foor 6 Inches to 5 


2. of Rendering. 
Example. If the Partitions between Rooms be 141 


Feet s Inches about, and 11 Feer ; Inches high, how 


Yards ate in thoſe Particions ? Y 
tiply 141 Feet 6 Inches by 11 Feet 3 Inches, 
is 1591 Feet to Inches 5 Parts; 


ich divided by 9, tin Yards 7 Feet, the 


* IL 

141 6 141.5 

11 3 11.265 . 
1556 6- 7075 

35 4 2830 
91591 10 6 1415 


| Anſwer 176. 7 991591. 277 


= 7-270. 87- 
Anſwer, 176.87 Yards. . 


Extend the- Compaſſes from 9 to 141. $, that Ex- ; 


rent will reach from 11.25 to 176.87 Yards. 
Note 1. If there be any Doors, Windows, or the 


like, in P ou muſt make Deductions 
* your Partitioning, y 
Note 2. When you meafure Rendering upon Brick- 


— — 


5 [ke + 1 1 . 
F 
. 8 : 


Walls, you are to make no Deductions ;' but when 


you * Rendering between 3 you may 
very well deduct one fifth Part for the Quarters, 
Braces, and Entertieces. 
| Note 


1 NDS *) 5k. ph x ö 4 
n n 1 
. 8 N 2 i + Wks 


i. 
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Note 3. That Whiting and Colouring are both 
meaſur'd by the Yard, as Cieling and Rendering were ; 
and as in Rendering between Quarters, you deduct 
one fifth Part, ſo in Whiting and Colouring you 
muſt add one fourth, or one fifth Part at leaſt. 


As bb t 


. Joxx ERS Work. 


Oyners do meaſure their Work by the Yard Square: 
but in taking their Dimenſions, they differ from 


fome others; for they have a Cuſtom, and ſay, We 


oug ht to meaſure where our Plane touches: where» 
fore, in taking the Height of any Room, where 
there is a Corniſh about, and Swelling Pannels and 
Mouldings, they, with a String, begin at the Top, 


and girt over all the Mouldings ; which will make 


the Room to meaſure much higher than it is: Then 
for meaſuring about the Room, they only take it as it 
is upon the Floor. | | 

Example 1. If a Room of Wainſcot (being girt 
downwards over the Mouldings) be 15 Feet 9 Inches 


| high, and 126 Feet 3 Inches in Compaſs, how many 
| Yards doth that Room contain? | 


- Multiply the Compaſs by the Height, aad the Pro- 
duct is 1988 Feet 5 Inches 3 Parts; which divided by. 
9, gives 220 Yards and 8 Feet, the Anſwer, 


326 
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es = 
5 „ 126.25 
* 1 
— * on 
630 63125 
" EE © 88375 
6x 2 &C 863125 
21 6 9 : 12625 
2 PS — : 
— — 91988-4375 
91988 5 3 — 
— a 220 = 
Anſwer 220 8 — 


- Wo le 2. e een ef Walnfoct be 16 Feet 3 
2 (being girt over the Mouldings) and 
the mak, of the Room 137 Feet 6 3 how 
many Yards are contain d therein? 

Mukiply 137 Feet 6 Inches by 16 Feet z Inches, 
and the Product is 2234 Feet 4 Inches 6 Parts; which 
divided by 9, the Quotient is 248 Yards and 2 Feet. 


* | 

137 6 „ 

W— 2 16.25 
820 2 6375 
TE b 2750 
34 4 6 | 82360 

— — e TIES 

992234 4 6 8 

2 9)22 34-375 
248 2 © | - rn ap—_—_ 

2432 


Faris 248 Yards 2 Feet. 


X 11 w%\ 


<Q . 05 


2 
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By Kale and Compaſſes. 


For the firſt Example, extend the Compaſſes from 
9. to AS th Ong. one HOY AO OE 15.75 is 


For the ſecond Example, extend the ——_—— 


9. to 137.5- that Extent will reach from 16.25 10 
248 Yards and about a Quarter, | 
In Joyners Work there is another Thing © be ob- | 


ſerv'd, that is, in the meaſuring of Doors, Window- 
Shutters, and all ſuch Work = is wrought on both 
Sides, they are paid for Work and balf Work; ſo that 
in meaſuring all ſuch Work, you muſt firſt find the 
Content, as before, and take half that Content and 
add to it; ſo ſhall the Sum be the Content at Work 
and half. 
Example. If the Window-Shutters about a Room 
be 69 Feet ꝙ Inches broad, and 6 Feet 3 Inches high, 
. many Yards are contain ' d therein at Work and 
2 
Multiply 69 Feet 9 Inches by 6 Feet 3 Inches, and 
the Product is 435 Feet 11 Inches 3 Parts; the half 


2 whereof is 217 Feet 11 Inches 7 Parts; which added 
together, the Sum is 653 Feet 10 Inches 10 Parts; 
I which. divided by 9, the Quotient is 72 Yards $ Feet, 
the Content at Work and half. 


. . : 
69 9 69.75 
5 * 6.25 
418 6 = 34875 | 
1 13950 
— — 41850 
43%. $8 $ _. 1 
$17 12-7 435.9375 
95653 10 10 — — 
— 653.906 2 
1 


Facit 72 Yards 3 Feet. | By 


8 > — _ | : = = 5 
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Lad 


By Scale and Compaſſes. 


Extend the Compaſſes from 9 to 69.75, that Ex- 
tent will reach from 6.25 to 48.4 Yards; the Half 
whereof is 24.2; which added _—_ make 72.6 
Yards, the Content at Work and h 

Note, That you muſt make Deductions for all Win- 
dow-Lights ; but you muſt meaſure the Window- 


s Mori, Sophera-Boards, and Checks, by themſelves. 


VIDISSHSSSSOTASSIS 
8 v. Of PAINTERS Work. 


HE taking the Dimenſions of Painters Work, is 

the ſame as that of Joyners, by ' + 78 over _ 
Mouldings and Swelling Pannels, . 

Height; and it is but Reaſon that they ſhould be hes 

for that on which their Time and Colour are both 

The Dimenſions thus taken, the caſting 

up, and reducing Feet into Yards, is altogether the 


fame as the Joyners Work ; but the Painter never re- 


quires Work and half, but reckons his Work once, 


twice, or thrice colour'd over. Only take Notice, 


that Window-Lights, Window-Bars, Caſements, and 
ſuch like Things, they do at fo much per Piece. | 


| Example. If a Room be painted, whoſe Height 
{being girt over the Mouldings) is 16 Feet 6 Inches, 


and the Compaſs of the Room 97 Feet 9 Inches, how 


many Yards are in that Room? 


| Multiply 95 Feet 9 Inches by 16 Feet 6 Inches, 
and the Product is 1612 Feet 10 Inches 6 Parts; 
which being divided by 9, the * is 17 4 Yards 
and 1 Foot. | | 


F. I. 


W 
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I —— — ———————_— 
— A : F. J. | 97.75 
97 9 IE 165 
K "> — . 48875 | 
F a 5 584 3 5 . $8650 . 
6 | 98 £ 9779 
48 10 6 | 
— 1612.875 

＋ $i 3 10 6 

| 179 1 
a Facit 179 Yards 1 Foot. 
By Scale and Compaſſes. 


© Extend the Compaſſes from 9 to 16.5, that Extent 
will reach from 97.75 to 179.2 Yards. 


SES D092 N 


F VI. Of GLIASIERS Work. 


Laſiers do meaſure their Work by the Foot Square; 

ſo that the Length and Breadth of a Pane ot Glaſs 
in Feet, being multiply'd into each other, produceth 
the Content. ; 
Note, That Glaſiers do uſually take their Dimen- 
fions to a quarter of an Inch; and in multiplying 
Feet, Inches, and Parts, the Inch is divided into 12 
ht Parts, as the Foot is, and each Part fubdivided i into 
ee, | 12, Sc. 


* Fay, bo a a Pane of Glaſs be 4 Feet 8 Inches 
and 3 Quarters long, and 1 Foot 4 Inches 1 Quarter 

es, broad, how many Feet of Glaſs is in that Pane 2 

S 3 | 6 8 Inches 729 

-ds ©. e 85 84 


1 


"Far I. 


2-8 © 1.354 
1 4 3 EIS 

1 _ 138916 

755 23645 
x 6 11 © ; TIT. 
„ 4729 

16 4 10 2 3 + 6.403066 


Anſwer, 6 Feet 4 Inches. 


By Scale and Compaſſes. 
Extend the Compaſſes from x to 1.354, that Ex- 
tent will reach from 4.729 to 6.4 Feet, the Content. 


2. If there be 8 Panes of Glaſs, each 4 
Feet 7 Inches 3 Quarters long, and 1 Foot 5 Inches 
1 Quarter broad, how many Feet of Glaſt is contain'd 
in the ſaid 8 Panes? . 


rhe Decal $7 aH 25 127 


437 
S 
S& 7» | 25 
„ 3 | "i 
— | FF 32522 
S773 1393 
1 D 9 18584 
1 2 4646 
N 2 6.676302 
| 3 
1 1 
„0 rc 
Facit 53 Feet 5 Inches. 


20 on 


* 


2 8 9 un 
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B Scale e 
Extend the Compaſſes from 1 to 1.437, that Ex- 


tent will reach from 4.646 to 6.675 ; then extend 


the Compaſſes from 1 to 8, that Extent will reach from 


6.676 to 53.4, the Content. 
Example 3. If there be 16 Panes of Glaſs, each 4 


Feet 5 8 1 and a half long, and 1 Foot 4 Inches 
2 _ broad, how A Glaſs is contain d 
erein 


FLA 4.458 
4 5 6 1.393 
2 4 9 
— — 22290 
33 40122 
„ 13374 
x43 £4 4458 
„ 6.218910 
„„ = 
261 8 6 0 2487564 
4 ">: 
99 6 10 0 0 99.502 56 


Facit 99 Feet 6 Inches. 


Note, That inſtead of multiplying by 216, 1 have 
multiply'd by 4 twice, becauſe 4 times 4 is 16. 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 1.395, that Extent 
will reach _ 4.458 to 6.219; then extend the 
Compaſſes from 1 to 16, that Extent will reach from 
6.219 to 59.5 Feet, the Content. 

Note, That when Windows have half — at the 
Top, they meaſure them at the full Height, as if they 


rand Alſo round or oval Windows are mea- 
| * * . fur'd 


S 
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PP 


ters. Likewiſe Crocket- Windows in Stone -work are 
all meaſur d by their full 
ſon for ſo doing; for the Trouble in taking their 


ing, and the Time expended in ſetti up, is far more 
* valu'd at. IM, 


SSSI Sas NUN SK: 


VII. Of MasoNs Wark. 


Aſons do meaſure their Work ſometimes by the 
Foot Solid, ſometimes by the Foot Superficial ; 
and in ſome Places they meaſure their Walling by the 


Rood, that is 21 Feet long, and 3 Feet high, which 


is 63 ſquare — Examples of each are as follow. 


E 1. If a Wall be 97 Feet 5 Inches long, 18 
Feet 3 Inches high, and 2 Feet 3 Inches thick, how 
many ſolid Feet are contain'd in that Wall ? | 


. | 97.417 


92 5 18.25 
13 * EE | | | —— 
| „ 
776 ö | 194834 
| 97 : 775336 
: 24 4 3 32 57417 
6 Q 0 | — 
T_ a: 21777.86025 
— ö 813 
1777 10 3 — 
. | 770950 25 
— — | 355572050 
3535. 8 6 „ eee 
1 9 


—— — — 4000. 185 562 5 
Multi- 


4000 2 © 9 


res. And there is Rea- 


Dimenſions to work by, the Waſte of Glaſs in work- 


* 
& 
s 


* 


. 


„ IEA Ss een tes the + 


5 — — 2 
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Di the Erogih, Height, and Tee d 
, aber an d lf Nan J ee fats > Indi 


3 - the ſolid Feet contain'd in the Wall. 
; = - | 
5 By Scale and Compaſſes. 
Extend the Compaſſes from r to 18.2, that Ex- 
tent will reach from 97.417 to 1777.86; then er- 
ö tend from 1 to 1777.86, that Extent will reach from 
2.25 to 4000.18, the ſolid Content. 
Example 2. If a Wall be 107 Feet 9-Inches !ong, 
and 20 Feet 6 Inches high, how many Feet ſuperficial 
7 : * 
is contain d therein ? | 
: | . 107.75 
of „ 20.5 
K | — 
a — 32875 
8 21550 
I WT WY A | — 
| — — ____ 2208.875 
a 2208 10 6 
5 'Facit 2208 Feet 10 Inches. 
5 By Scale and Gompaſſes.. 
Extend the Compalſes hum x % 107.75, that Ex- 
tent will reach from 410.5 10 2288.87 5, the ſuper- 
5 # ficial Feet. PS 
5 8 
5 
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"I If + Wall be 312 Fee bn long, 
and 16 Feet —_— hoes may Roods ace 
A. herein 12 FE; SER 
F. L : 112.25 
r "7 
>. 8 
= $6125 
r l 
ES. = 11225 
— 3 63) 1852.125(29 
. n | 12 
| 592 
TFarit 25 Roods 25 feet. 25 


By Scale- and Compaſſes. 


Extemd the Compaſſes from 63 to 16.5, that Extent 
will reach from 112-35. to 29.4 W the Content. 


— 


CHAP. 


SI. of BOARD-MRA SURE. 


0 meaſure a Board, a, UE WERE | 
 * Jong Square." 


Example 1. If a Board be. 16 Inches broad. and 13 
Feet long, how many Feet is contain d therein? 


Mul 16 by 13, and the Product b nad; 
which ivided by 12, oe LY Feet, and 4 remains, 
which is a third Part o | 

Or thus: Multiply 156 (ihe Le in Inches) by 
16, and the Product is 2496 3 divided by 144, 
the Quotient is 17 Feet, and = remains, which is a 
ann | 
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12: 13: 2 16 
13 


| 16 
12) 208 
T7 rf 
. Or, 144: 156 : 2 16 : 
20: 
3 
156 - 


244)2495(17 + 
1056 


48 
By Scale and Compaſſes. 


Extend 
will reach 


the iſſes from 12 to 13, that Exteat 
from 16 to 17 f Feet, the Content. 


2 
mn Inches in Length will make a Foot ? 


near; and fo many Inches in Length, ELLE be 
19 Inches broad, will make a Foot. | 


Inch. inch. Inch. Inch. 
19 : 144 :: 1 8 7.58 fert. 


Extend 


Or, extend from 144 to 1 66, (the Length in Inches) 
that Ext ent will reach from 16 . 


Example 2. If a Board be 19 Inches. 4 how 


| Diyide 144 by 19, and the Quotient is 5. 58 very 


m 
if 


ne . 


* 


le 


- * , 
* - . . — 
ard 
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Extend the Compaſſes from 19 to 144, that Ex- 
tent will reach from 1 to 7.58; that is, 7 Inches and 
ſomething more than a half. So, if a Board be 13 
Inches broad, if you take 7 Inches and a linle more 
than a half with your Compaſſes from a Scale of In- 
ches, and run that Extent along the Board, from 
End to End, you may find how many Feet that 


Board contains; or you may cut off from that Board 


any Number of Feet deſir'd. 

For this Purpoſe, there is a Line upon mol ordina- 
ry Joint-Rules, with a little Table plac'd upon the 
End of all ſuch Numbers as exceed the Length Not the 
Rule, as in this little Table annex d. | 


FH 


1 you tis if the Breadth be one Inch, the 
muſt be 12 Feet; if 2 Inches, the Length is 6 Feet; 
if 5 Inches broad, the Length is 2 Feet 5 Inches, * 


The reſt of the Lengths are expreſs'd in the Line, 


ololol 
6]4|3 
21314 


thus: If the Breadth be 9 Inches, you will find it a- 


gainſt 16 Inches, counted from the other End of the 
Rule F if the Breadth be 11 Inches, then a little above 
13 Inches will be the Length of a Foot, ec 


bc 88x CUILCHS CHI CUE 


= | II. Of SevaR' T'1MBER. 


Y ſquar'd Timber is here monks all ſuch as bave 
B equal Baſes, and the Sides ſtrait and 
The Rules for meaſuring all ſuch Solids, is ſhew'd in 


Section II. of Chap. 2; to which refer you. 


Example 
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Foy r. Ifa Piece of Timber be 1 Foot 3 In- 
{or 15 Inches) ſquare, and 18 Feet long, how 
many ſolid Feet are contain'd therein? 


7 


4 


1170 


Here, inſtead of multiplying by 18, (where I 
| t by Feet and Inches) I mukiply'd by 6 and 


Example 2. If a Piece of ſquar'd Timber be 2 Feet 
9 Inches deep, and x Foot 7 Inches broad, and 16 
Feet 2 Inches long, how many Feet of Timber arein 
that Piece? 5 ; PE 


Multiply the Depth, Breadth, and Length toge- 
ther, and the Product will be che Content. * 


S - 


33 


181 


16.73 442 
. . 
5 69 2 
— I: 
627 3 
14410502. 2072.93 


— 


N 
1342 
465 


7. 
Anſwer, 72 Feet 11 Inches; or, 72 Feet 33 Parts, 


ZI Scale and Compaſſes. 

For the firſt Example, extend the Compaſſes from 
12 to 15 Inches, * Side of the Square) that Extent 
will reach from 18 Feet, (the Length, being twice 
turn d over) to 28 Feet and ſomething more. 


For the ſecond Example, find a mean Proportional 
between 19 Inches and 33 Inches, by dividing the 
Space between them into two equal Parts 3 and the 


Compaſs Point will reſt upon .25, which is a 
Proportional between 19 and 33. 


Then extend the Compaſles from 12 to 25, (the 
Proportional found) that Extent will reach (being 
twice turn'd over) from 16.75 Feet, the Length, to 
72.93 Feet, the Content. a 
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A common Error is committed, for want of Art, 
in meaſuring theſe laft Sorts of Solids, by adding the 
Depth and Breadth together, and taking half for the 
Side of a mean Square. This Error, tho it be but 
ſmall, when the Depth and Breadth are pretty near 
equal ; yet if the Difference be great, the Error is 
very conſiderable ; for the Piece of Timber, thus 
meaſur d, will be more than the Truth, by a Piece 


whoſe Length is equal to the Length of the Piece of 


Timber to be meaſur'd, and the Square equal to half 
the Difference of the Breadth and Depth, as I ſhall 
here demonſtrate. „ 85 
| 1 fay, the Square GHIK 
is greater than the Paral- 
lelogram AB CD, by the 
little Square OHL; 
for the Parallelogram 
QPIK is equal to the Pa- 
rallelogram AEF D; and 
the Parallelogram G0 L 


gram E BCE. Therefore 

the Square is greater than 
the Parallelogram by the 
: ketle Square OHPL. h 


Otherwiſe, you may 
prove it by Numbers, 
thus; the Sum of 33 and 

5 = 19 is 52; the Half there- 
of is 26; the Square of 26 is 676 ; and the Product 


of the Depth and Breadth is 627; the Difference of 
theſe two is 49, equal to the Square of half the Diffe- | 
Tence ; for the Difference between 33 and 19 is 14, 
the half thereof is 7, whoſe Square is 49. Which 


— 


was to be prov'd. . 
Now, if this 49 be multiply'd by the Length of the 


- 


Piece, and that Product divided by 144, to bring it 


to Feet, and thoſe Feet added to the true Content, the 


A 


is equal to the Parallelo- | 


Which was to be prov'd. | 


. * „ 


2989 81 


8 10 


: ; 
* 
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Sum will bo. — to the per. found by the falſe 
Way mention d. 8 


See the Work of both 


33 Depth. 16. 75 the 
19 Breadth. 49 the Square of f Diff. | 


. 52 Sum. 15075 

=. 

. 26 4)8 20.75(5,69 
al- . on 8 156 1007 
he oo 32 = 1435 ; 
& 8 - 129 
Pa- wy 16.75 | 
» 3380 
ie e © rpg ann Hil) 
re hy «gs 4056 j 43.9 
os E 
* 144)11323-00(78.63 _ 
„d. IL £5 

1243 | 

ea! 81 ir to if} 7 
rs, E fot 4, r Mi T 8 3 
ind hilt c , | 
+Y 1 i 
uct 28 | * 
of Feet, 


fe- } To 72.93 the true Content, 
14, Add L the Part ſuperfluous. 


Rem. 78.62 * to the Content by the falſe Way. 


To find how much in h makes a E of 
any ſquar'd Timber. 


Always divide 1728 (the ſolid Inches in a Foot) by 
the Area of the Baſe ; 3 the Quotient is che Length of a 


1. If a Piece of Tiaber * 18 Inches 
ei Leng wil make» For ci 


the 


N Scale rand Compaſſes. 


| Extend the Compaſſes from 1 to 18, that Extent 
will reach from 18 to 324, the Square or Area of the 
Baſe z then extend from 324 to 1728, that Extent 
will reach down from 1 to 5 Inches and T of an Inch. 


Or thus: Extend the Compaſſes from 18 to 41. 569. 
that Extent, turn d twice over from 1, will at 
fall upon 3 #, as before. 


Note, That 41.569 is the ſquare Root of 1728. 


"Example 2. If a Piece of Timber be 22 Inches deep 
and 15 Inches broad, bow much OT will make 


2 Foot? | 


._ 3301728(5.23 
-— 780 
V 


Eo 210 l | 
- Anſwer, 5 Inches and. 23 bas. 


Zy Scale and Compaſſes. | | 
Extend the Compaſſes from 1 to 15, that Extent 


will reach from 22 8 330; then extend from 330 to 


1728, that Extent will reach from 1 00 5-23 Inches, 
the Length of A Foot. 


There 


: Rules, with a little Table at the 
bers as excee] the Length of the Rule, ſuch as this 


There is a Line for this Purpoſe upon moſt ordinary 
, of all ſuch Num- 


annex'd. 2 I — 81 gm 
e 
r A 
144 36 16 642 21 Teer. 
[i lſ2]3 ]14]15jS] 7 


Length muſt be 144 Feet; if two Inches be the Side 


of the Square, it muſt be 36 Feet in Length, to make 

VV; Sb rs Bog ae ona 
If the Side of the Square be not in the little Table, 

von will find it upon the Line; thus, if the Side of 


the Square be 16 Inches, you will find it againſt 6- 


Inches and 7 Teaths, counted from the other End of 


-_ the Rule. = 


Then, if you take the Length of a Foot from the. 
Line of Inches with your Compaſſes, and run the 


Compaſſes along the Piece, from End to End. you will 
' find how many Feet are contain'd in that Piece; or 
2 may cut off any Number of ſolid Feet that ſhall 


deſir'd; but if the Sides of the Piece be unequal, 
find a mean proportional Number, as is before taught, 
by dividing the Diſtance upon the Line of Numbers 
into two Parts: Thus, if che Breadth be 25 
Inches, and the Depth 9 Inches, diyide the Space up- 
on the Line of Numbers, into two equal Parts, and 
von will find the middle Point at 15; ſo is 15 In- 
ches the geometrical mean Proportional ſought ; then, 
if you look for 15 upon the Linz abovemention'd, 


you will find 7 Inches, and a little above half, to be 


Cap. + N Spe? Timber. 


aac Want +. wo? = 


$ 11 Of unequal ſquerd Ti 3 


Y unequal ſquar'd Timber, I mean all ſuch as 
have unequal Baſes; that is ſuch as is thick- 
er at one End than at the other; and ſuch are moſt 
Timber-Trees when they are hewn, and to 
their Squares. 
The uſual Way to Eo ſuch Timber, is 
a Square, about the Middle of the Piece, which 
take to be a mean Square: This Way, when 
Piece is pretty near as thick at one End as at the other, 
is ſomething near the Truth; but when there i 
great Diſproportion between the Ends of 
the Error is conſiderable. All ſuch Solids 
"1 
the 


Fruſtums of Pyramids, the true: Way of 
them muſt be by Set. VII. Chap. 2. 
Example or two, which I will work both by 
and falſe Ways, whereby you will ſee 1 
Example 1. If a Piece of Timber be 2 

ſquare at the greater End, and 9 Inches = 
leſſer End, and 20 Feet long, how many Feet of Tim- 
ber is in that Tree? ; 


21 
22 


Sum 34 
kalf 17 17 the Side of the Square in the null. 
; . 7. 
119 
27 
289 
„ 
144057280040. 13 


128 * 
Anſwer, n Feet oe the falſe Way, - 


T1 By 


* 1 
* * 


= * = I * — : 3 5 * 
E * = o Ea *% 7 = * * e * "5 * = * 8 
© gt % > 4. & p LAS SK % | * 
* + 5 : 5 & + > * 1 C : , * 
e Sea. \ II. Cha 11. ; 
$4 4 * 8 * © # a — - SOT” * 


Anſwer, 43. 10m Feet, by the true Way; ſo that 
there is near 2 Feet difference. | 2 bo 


. 344)6206.6660(43. 10 


* 2 


. 
; * 
, + 4 — =} «i 
1 14 . 
4 - . N 
2 - & - 7 > 
a - w © 
* l © 
$ 8 5 l a 8 1 
22 aa : | ; — P34 g . 
I ; 3 3 * 5 * g * ws - 3 % "FF - > — 
* = F - * 
82 
F » - * * 
Cy + I bt 


* 
—. 
2 


310.333 
20 


466% 3 
146 | « 
266 
_—— . 2 


os 


a2a% AA LAY 44 


By Scale and Compaſſes. 


: Extend from 1 to 9, that Extent will reach from 
235 (the ſame Way) to 225, the Rectangle of the Sides 
of the two Baſes; then the Difference between the 

faid Sides, is 16: Extend from 3 to 16, that Extent 

will- reach from 16 to 85.333, a third Part of the 
Square; which added 10 225, the Sum is 310.333, 4 
mean Area: Then extend from 144 to 310.333, that 


Extent 


98 


; 
J 
N 
C 


— A Eo re Lon 


Chap: 4. _ Squar'd Timber. — = 


Extent will reach from-20 (the Length) to 43.1 Foot, 
the Content, the true Way. | 

Extend the Compaſſes from 12 to 17, (the Side of 
the middle Square) that Extent will reach from 20, 
(the Length, being twice turn'd over) to 40. 1 Foot. 


the Content by the falſe Way. 


Example 2. If a Piece of Timber be 32 Inches 
broad and 20 Inches deep at the greater End, and 10 
Inches broad and 6 deep at the leſſer End, and 18 
Foot long; how * Feet of Timber are in chat 
Piece? 


Rule L Set. VII. Chap. IL 


32 6 
20 10 
640 60 
60 | 
38400 4 195. 59 mean Proportional. 
I 640. the greater Baſe. 
— 60. the leſſer Zaſe. 
29) 284 — 
385) 2300 | 79 the Sum 
3909)3 75000 561 Height. 
39185) 231900 — — 
391909) 35970 3375754 
144) 5378.7 54(037.33 
1055 
477 
77 455 


23 


Aid 


. 


e ee — —— 66 


| 273 Area in the Middle: 
18 | 

2184 | 
273 


% uy 2 4 2 


144) 4143412 
— + 
180 | 
360 8 
— i | | Sas 72 2 | 4 
8 : - - Poet 
| Content the true Way 37.33 
— — the falſe Way 34. 12 
By Scate and Compaſſes. 
Extend the Compaſſes from 1 to 20, that Extent 
will reach from 32. to 640, the Area of the greater 
Baſe. | . | 
Then extend from 1 to 10, that Extent will reach 
from 6 to 60, the Area of the lefſer Baſe : Then ex- 
tend from 1 to 60; that Extent will reach from 640 
to 38400, the Product of the two Areas: Find the 
ſquare Root thereof, by dividing the Space between 
1 and 38405 into two equal Parts, fo you will find 


the middle Point at 135.95, the Root ſought; which 
f is 


is a mean proportional between the greater and leſſer 
Areas: Then add the mean Proportional and two 


— 


Chap. 4 Round Timber. 


— C—_ — I CO CEE 


Areas. together, and the Sum is 895.959 ; which mul» 


tiply'd by 6, (a third Part of the Length) by ex» 
tending from 1 to 6, that Extent will reach from 
895-959, to 5275.73. Then extend from 144 to 


3375.75, and that Extent will reach from 1 to 37.33 
Feet, the true Content, | | 


For the falſe Way, half the Sum of the Breadths is 
21, which is the Breadth in the Middle; and half the 
Sum of the Depths is 13: Extend from 1 to 13, that 
Extent will reach from 21 to 273, the Area of the 
middle Baſe: Then extend from 144 to 273; that 


Extent will reach from 18 (the Length) to 34.12, 
the Content the falſe Way. | 2 


e c ee eee 


IV. OF Round Timber: whoſe Baſes 


A4 re equal. 


| HE uſual Way to meaſure. round Timber-Trees, 

| is to girt them about the Middle with a String, 
and take the fourth Part of that Girt for the Side of 
a Square, by which they meaſure the Piece of Tim- 


| ber as if it was Square... 


But that this is an Error, I ſhall make appear as 
follows. If the Circumference of a Circle be 1, the 
Area will be . 07958; then the fourth Part of x is.25, 
which ſquar'd makes . 0625; this they take for a 
mean Area, inſtead of 07958: Therefore the true 
Content always bears ſuch Proportion to the Content 
found by the aforeſaid cuſtomary falſe Way, as . 7958 
to . os 25; Which is nearly as 23 to 18; fo that ia 
meaſuring by that cuſtomary falſe Way, there is 
above the one fifth Part loſt, of what the true Con- 
tent ought to be. 2 


This 


> Th Aero Faclt 


ito Bred: tha? ie dns been — yet 
i n Srown fo cuſtomary in all Places, thar there is 
File Hopes of my prevailing with Men that are ſo 
wedded to it, to embrace the Truth; I ſhall there- 
fore, in the following Exawples, ſhew how to work 
Tn a rin iow ner 3 ER fas eneny 
Way. 


Example 1: If a Piece of Timber be % Inckes In - 
Circumference or Girth, and 18 Feet long, * ma: 
BY Feer of Timber i is contain d neee 


A 4th Part of 56 is 14 | 


* 
6 9 | 
L 1 8 1; 


a4” *- 
2 * I" 
576 Area Baſe. - 
18 2 © 5 
— Or thus; 
4608 * I. — 
576 2 © 
— — 0 6 
1244) 1036872 — 
| 4 © 
288 E f — 
Content the falſe way 72 Feet 
| 8 
Ct 
a te 
12 * | : ; | EE Then 


| — ro eo Th tr en Wt tne nt ern — 
r A Chap. 4. Noumd Timber. 


R ** , 2 x —” — „ ( 


I Thea the true Way. 


96 
oy * — 


1 

S 

> 

< | 
11 864 


' 


9216 | de” 
_ 07958 = 


| * L 


_- " PIC 
46080 
382944 
MEL 


— » > 


733-40928 the Area by Prob. 5. Sect. IX. Chap. 2. 


586727424 
73340928 


. 


44)13201-36704(9 1.67 
973 The true Content 91.67 Feet. 
1098 5 ©; 


33 
88 By Scale and Compaſſes. 


Extend from 12 to 24, (the fourth Part of the 
_ Girth) that Extent turn'd twice over from 18 Feet, 
(the Length) will at laft fall upon 72 Feet, the Con- 
tent the cuſtomary Way. 
Extend from 42.54 to 96, (the Girth) that Extent 
will reach from 18 Feet, turn'd twice over, to $1.67 
Feet, the true Content. 


hb - * j 
> 
— - 


— 1 * 


Nn ** * 


"WHEN 2. If a Piece of Tibor b. be i 86 Inches 
Gin, and 20 R 
tain d therein? | 


| The fourth Part of 8 is 21.5 
: | —" 215 
P. | = 1 SR 
6 | 1075 
6 | TS 
6 
I 
O 


The 7 — Parr Ii 


2 - 430 


* - 462-25 
3 8 


= n 
„*  ___ r 


TS 2  144)9245-00(64-2 
20 - EE Lame 
— | See 
W 


_ 


CU 


The Content the falſe Wan 464 Foes Feet. 


A Y-. 
+4, WY * 281 


» Be 1 
Seve os 2 


E ” 
< * — — 
„ 3 2 
. 1 F —_ . | 
_ 6 
— 3 Es ; 5 I b 
nn” hn 33 I | 1 4 i 4 
3 © . X 
. 
* w; . * - © * 7 4 
r 1 24 " 1 > 
£ 4 * F - F 8 . 
| ' „ 
f 7396 
1 5} 
od 7. 4 
* 
. 
| 5916 
= 


369869 


e . 1 - * 1 EY F I 
het 6 ©} I 2.0066 
. . 
0 > F TYE 1 2 4 | 4 
FT y $8 i : 3 A. 1 * 
4 : 5 


Ky 588.7368 8 


144) 11771-47360($1.74 | 
251 ES 30007 
1074 
667 


& 


* 


. 


The true Content $1474 Feer: . 
y Scale and Compaſſes. 


ä 
over from 20, will reach at laſt to 64-2 Feet, the 


Content the falſe Way. 


Extend from 42.54 to 86, that Extent turn d twice 
over from 20, will at laſt fall upon $1.74 Feet, the 


true Content. 
Theſe Cylindrical 
won upon the Line of Numbers. 


2 
- 


Proportions may be very e 


Pram 


254 The Menſuration-of — 
_ Problem x, H Having the Diameter of c in 
Inches, to find the Length of a Foot. 


Suppoſe the Diameter 22.6 Inches, 


As 22.6 2 46.9, ſo-is 7 to « fourth Number ; 
and that to the Length of 2 Foot in Inches, 4.3. 
Extend the Compaſſes from 22.5 to 46.9 that Ex- 

tent will reach from 1 to a fourth Number; then turn 
3 and chat will reach to 4.3 Inches. 


3 the Diameter in Foot-Meaſure, 
2 o a Foot in Foot · Meaſure. 


Suppoſe the Diameter 1.88 Feet. | 
Then, as 1.88 is to 1.128, ſo is 1 AY ry 


3 Number; and ſo W a Foot in 


Foot-Meaſure, 358. 
Ear the Compaſſes from 1.88 to 1.128, that Ex- 
turn d twice from 1, will reach 0 .358 Pars of a 


Foot. 


Problem 3. 3 
find n . 
Suppoſe the Circumference 71 Inches. 


Then, as 71 is to 147.36, fois 1 to a fourth Num- 
ber; and ſo is that to che . 


ches, 4-3. 

ogy mag 71 to 147. 26, that Ex- 
tent rurn'd will reach 40 9 Inches, 
* of a Foot. 
| — the. S in 'Foot- 
Meaſure, to find F 
. 

- Suppoſe the Circmuaſertyie 5.94 Tect 


Then, as 3.92 is to 3-545, fo is 1 PETE 
FFT in Foot- 
** r | 


. * 4 
„ - 
„ 


5 


"all "> Timber. . 


"Extend the Compaſſes from AO .20% that Ex- 
rent, turn d twice over from 1. will fall upon 395 
Parts of a Foot, 5 


problem 5. Having the Diameter in Inches; and 
the Length in Inches, to find the Content in Inches. 

Suppoſe the Diameter 22.6 Inches, and the Length 
x56 Inches, or 13 Feet. | 

Then, as 1.128 is to 226 ; ſo is155 to a fourth 
Number; and ſo is that to the Content in Inches. 
62674% 

Extend the Compaſles from 1.128 to 22.6, that Ex- 
tent, turn d twice from 156, will fall upon 02674 
Inches, the Content. 

- Note, That 1.128 is the Diameter when the Siderof 


the Square is equal to 1. 


Problem 6. Having bs Tens in Foot-Meaſure, 
and Length in Feet, to find the Content in Feet. 


1 the Drameter. 1.88 Feet, "ad the Length 
13 ect. 07597 
Then, as 1.128 is to 1.88, ſo is 13 to a fourth 


Numbes; and ſo is that to the Content in Feet, 26.27. 


Extend from 1.128 tq 1.89, tha Extent, und 
twice from 1 3» will fall upon 36.27. | 


"Problems 2. Having. e Diameter in Inches, and 
Length in Inches, to find the Content in Feet. | 


- Sappoſe the Diameter 22.6 Inches, and the Length 
155 Inches. 

Then, as 46.9 is to 22.6, ſo is 156 to a fourth 
Number ; and ſo is that to the Content in Feet, 
36-27, 

Extend AY 46.5 to 22:6, that "Extent, turn 
twice from 156, will fall upon 36.27 Feet, the Con- 
tent. 

Note, That 46.9 is the Diameter of a C whoſs 
Area is 1728. 


22 3 | Problem 


— —  ———_ 


256 De Mmnſuration 82 Part II. 


Problem 8. Having the Diameter in N and 
Length in Feet to find the Content in Feet. 


y 9 the Diameter 22.6 e and the Lange 
13 Feet; 

Then, as 13:54 is 10 22.6, ſo is 13 to a ſourth 
Number; and ſo is that to the Content in Fee”, 26.27. 

Extend from 1 3-54 to 225, that Extent, turn'd 
twice from 12, will fall upon 36. 1 

Note, That 13.54 is the Diameter of a Circle, when 
the Area is 144. | 


- © Problem 9. Having the Circumference in Inches, and 
Length in Inches, to find the Content in Inches. 


Bas!uppoſe the Circumference 71, and the Tong 156 

Inches; 

Then, as 3.545 is to 71, ſo is 16 to a fourth 
Number; and io is that to 62674, the Content in 
Inches. 

Ettend the Com 8 3.545 to 71, thac Ex- 

tent, turn'd twice m 156, will fall you 62674, 
the Content. 

yn, That 3-545 | is the Circumference, when the 
Sde of the Square is equal to 1. | 


Problems 10. Having the Circumference in Feet, and 
i de EY to find the Content in Feet. 5 


Suppoſe the Circumference 5.92 Feet, and Length 
13 Feet; 

Thea, as 3.545 is to 5.92, ſo is 13 to 2 fourth 

Number; and fo is that to 36.27. | 
Extend from 3-545 to 5.92, that Extent, turn'd 

twice from 135 will fall upon 36-27 kg the . 


1 


+ © | Problem 


Chap.4 Round Timber. . = 
Problem 11. Having the Circumference in Iaches, 


aud Length in Inches, to find the Content in Feet. 


Suppoſe the Circumference 71 Inches, and Length : 
256 Inches; | 
Then, as 147-36 is to 71, ſo is 156 to a fourth 
Nambee ; and ſo is that to the Content in Feet 36,27. 
Extend the Compaſſes from 147.36 to 71, that Ex- 


tent, turn'd twice from 156, will tall upon 36.27 


Feet, the Content. 
Note, That 147. 36 is the Circumference of a Circle, 


whoſe Area is 1728. 


Problem 12. Having the Circumference in Inches, 
and Length in Feet, to find the Content in Feet. 


| Suppoſe the Circumference 7% "Inches, and Length - 
13 Mer; 
Then, as 42.54 is to 71, ſo is 13 to a fourth 


Number; and ſo is that to the Content in Feet, 36.27. 


: Extend the Compaſſes from 42.54 to 71, that Ex- 
tent, turn'd twice from 13, will reach to 36.27 Feet, 
the Content. 

Note, That 42.54 is the Circumference of a Circle, 
whoſe Area is 144, 


: — The — 21. Part II. 


— ww 


$. v. Of 2 Round 7 imber, whe Baſes 


are 


to meaſure round Timber, (as 1 
wan a fourth Part of the Girth 
ay. — * d to be erroneous 
the Way of an Thickneſs ; 
more ſo in Timber that is taper- 
— it is, the greater is the 
5 | rror in the laſt Section, there is 
added the Error in the third Section; therefore, to 
meaſure all ſuch Timber according to Art and Truth, 
ſuch a Piece ought to be confider'd as a Fruſtum of a 
Cone, and be meaſur'd by the Rules given in 
Section VIII. Chapter II. by which Rules the follow- 
ing Examples are wrought. 
t. If a Piece of Timber be 9 Inches Dia- 
E at the leffer End, and 36 Inches at the other 
End, and 24 Feet long, how many ee of Timber 
is therein ? 


35 . : 2a 8 | 


Reck. 324 27 Difference. 
27 
189 
54 


3)729 the Square, 


| 245 one third. 
324 Rectangle add. 


567 


l. 8 5 —— Round Timber. L 259 
25 — —— 
„ 
| $4978 
47124 
1 35270 
th | A ——— 
in A Mean Area 445.2218 
us ET, - + 4 
58 — 
r- 17812872 
IE 906436 | 
is 2 
0 144) 108 87.7232(7422 „„ 
h, — — - | J 
A 607 
in 3 
v ; 292 
2 2 
er 


er | An 74.22 Feet. 
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me, a5 14 0 11, nz 11 1 to the Area.) 


5 7043 29: 


74 3 © 8 


Here, inſtead of dividing by 14, 1 divide by 7 and 
* 
n 

By Scale and Compaſſes this is too troubleſome. 


Example 2. If a Piece of Timber be 136 Inches 
Z Fre ng on 
rence at the other 21 Feet how man 
Fee of Timber i and that Pic | N 


136 


Round Timber. 261 

136 | 136 

32 I'S: 
272 | 104 Difference. | 
408 104 
4352 416 

104 
z3)10816 the Square. 


3605.333 one Third. 
4352 Rectan ole add. 


79559. 332. 7 a mean Circuml, nas. 
- 07958 


63658664 
239786665 
71615997 
55701331 


— — 


ae the mean Area. 


0 
— TRE as 
63 324455014 
126648912028 


— — — 


13258. 13575294 
144013 298.13002.34 


| St Dern 


338 
501 
693 


— 


117 
Anſwer, 92.34 feet. 


* 8 
+ 8 $ Difference» 
Hig 8 8 ts 

. 1 69 4 | | 
SW 5 9 4 

— 

32 2 8 3)75 2x 4 the Square. 
- 25 o 5 4 


230 2 8-0 --- 


"a 
= 


500 z = 22 


E. I. P. S. | ; 
o 
| a : 5 
8 8) 35 1 11 9 =Y ; TA 


— — 


4 2 the mean Area. 


- ” 2 5. VI. 


— — 


1 we; * 
4. a ; 


2 4. the EE regular Bodies. _ 263 


5 VI. Of the fioe regular ib 


HESE Bodies may all be meaſur'd by the 4th 
Section of Chap. II. except it be the Cube, or 


Hexaedron, which. is already meaſur'd in Section I. 
of that Chapter. 


£4 Of the Tzrzxa or. 


A Tetraedron is a Solid, con- 

tain d under four equal and 
ee Triangles. 

Let ABCD be a Tetrae: | 
whoſe Side is 12 Inches, the 
— dicular Height 9.798 In- 


A 
Se. V. Chap. I. the Area of the Tri 
be und 62.3523 a third Part of it is 20.784, which 


multiply'd by the perpendicular Height, the Product 
is 203.6416 5 ſolid Inches, the Content. | 


10.392. the Perpendicular of the 3 
85 : 6 half the Side, 
62.352 Area of the Triangle. 


4 — 


20.784 one third Part. 
9.798 the UPC. Height. 


166272 
187056 
. 145488 
187056 


eee 


203.6416 32 the Solidity: 


© the 


264 __ 3 Menſorarin "IF Part II. 

The ſuperficial Content is four times — Area of 
che Triangle, viz. 249.408 Inches, . becanſe there, are 
4 Triangles. 


2. Of the Oc: goat 7 3 
The Octaedron is is a Body 


contain'd under eight equal 
and equilateral * 


Tod ABCDE be an Octae- 
dron, whoſe Side is 12 


aud ſuperficial i is requir d. 


F An Ode don "is compor' of two qualrangalar Py- 
_ ramids join'd together by their Baſes; therefore, if 
Area of the Baſe be multiply'd into a third Part 
of the Length of both TR” the Product will be 


5.6568 a third Part of the Length. 
144 ere. 


. 


C4 
— 


226272 - — * 
226272 | 
56568 


| $14.5792 the Sag 
The ſuperficial Content vil be =& ie to hin 


of the Tetrae dron, wiz. 498. 816, becauſe the Side of 


this is ſuppos d to be equal to the Side of that, and 
becauſe the Octaedron is contain'd under eight Tri- 
angles, and the Tetracdron * under four. > > 


Inches ; the Content ſolid 


— 


þ 
- 


i ba ty 


r 


** : 


the five regular Bodies. 265 


Of the DoD RCAEDRO&N. 


= The ores is a ſolid Body, contain'd under 
twelve pentangular Plains. - | 


Let ABCDEFG 
HIK be a Dodeca- 
edron, each Side 
thereof being 12 


The Solidiry of 

e Dodecaedron 
is compos'd of 12 
pentangled Pyra- = === il 
mids, whoſe Ver- 
texes all ou in * So ee, if we ad 
the Solidity of one of thoſe Pyramids, and mul 
that by = that Product will be be the Solidry of ths 

ron. 

The Altitude of one of the pemangled Pyramids 

will be found to be 13.362199. 
The Perpendicular of the Pentagon will be 

8.258292 


zo half Sum of the sides. 


247. 748760 Area of the Pentagon. 
30 —— a third Part of 13. 36219 inverted. 


— — 
99099504 
9909950 
1238744 
99099 
1486 


! 


Tr — 


110348783 Content of one Pyramid. | 
12 


ms 


13241-85396 the Solidity of the Dodecaedron. 


If the Area of F Fenn 8 0 
the Produc ill be te ſaericil Conte: yd 


. # 
2 — 4 * * — 
- «© 24 7 , M : * 5 F Ss : 5 
. „ 76 2 " 1 ; - * 
* 
= 1 35 1 2 4 „ p 1 5 £ » 

> - , 


297298512 the ſuperficial Comeny,” | 
52 . 


. Of. the Icosarpuon: Ta 


Lat | AncDurcnT 
be an Tecofaedron, 


each Side thereof be- | 
— 12 Inches; the 

Content ſolid and ſu- | 

Perficial is requir d. 


ir the folid Content of one Pyramid be 
multiply'd by 20, n * 
ent o the Icoſaedron 5 


„ 33 „ 


\ 
. 


| „„ nk  20:39224 


+ 44 wad 6932 
„ 
. 
* 


EAI 


N 


r 


A 


— — 


. Herne "4 
02 4. the five regular Bodies. _ 


* wil. * L 4 


10. 0.39224 the Perpendicular of the I 


234 | RS” : 


2247; 06880 


3-02304 36 the third Par of the Altit, of the Pyram. 
4353-29 | 


187 38 27 36 
6046091 
9206914 


1588.497292 5 
4 20 


57970775 the Solidity. 
The ſuperficial Content 1147.0688. 


Aa 2 


2. IDSS384.294553 2 432 


* m 


— = 


12.181695 
2.56312 | 20.045729 | 


By this Table, the Content, either ſuperficial or 
N of theſe Bodies, may very readily be 
| | ; for all like ſuperficial, Figures, are in Propor- 
tion one to another, as are the. s of their like 
Sides : Therefore it will be, as the Square of 1 (which 
is 1) is to the ſuperficial Content in the Table; ſo 
is the Square of the Side of the like Body, to the ſu- 

cial Content of the ſame . Therefore, if 
the Number in the Table be multiply'd by the Square 
of the Side given, the Product is the ſuperficial Con 
teat requir'd. | FX PRES >: | 
Again, all like Solids are in ſuch Proportion to 
each other, as are the Cubes of their like Sides. There- 
fore it will be as 1 (which is the Cube of 1) is | 
the ſolid Content in ibs Table, fo is the Cube of 
the Side given, to the. folid Content requir d. There- 
fore, if the Number in the Table be multiply's by 
the Cube of the given Side the Produt will be the - 
ſolid Content of the ſame Body. | ; 


— ————.———— 
: 6 . ; : | | | 
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* 


By theſe Figures y cu heſe Bodies in fine 
res you may ies i 
Paſt board; cutting all the Lines half — ao ſo 
2 7 


tara them up and glew them. 


Chap. 4. the five regular Bodies, 269 


dd 


' ficial Content of any of the regular Bodies, 
the Side being 1, or Unity. 8 


? 


The Names $ ai The | ; 
"Ihe, + 

- of the Bo- Solidity. 
dies. 1 | 


| * — 1 . _— @ * —— 
4 Ws 7 4 
. % 

/ 4 - 


5 | — — — mana 
| Tetraedron 0,1178511] 1.732051 
O ctaedron 0. 4714045 3.464102 


Hexaedron | 1.0000000] 6.000c00 
Heoſaedron | 2.181695 8.6602 54 
Dodecaedron |7.663119 | 20.645729 


* 
5 


By this Table, the Content, either ſuperficial or 

ſ\dlid, of any of - theſe Bodies, may very readily be 
found ; for all like ſuperficial, Figures, are in Propor- 
tion one to another, as are the Squares of their like 

Sides : Therefore it will be, as the Square of 1 (which 

is 1) is to the ſuperficial Content in the Table; ſo 
is the Square of the Side of the like Body, to the ſu- 

perficial- Content of the ſame Body. Therefore, if 
the Number in the Table be muliphy'd by the Square 
of the Side given, the Product is the ſuperficial Con- 

tent requir'd. | | | 

Again, all like Solids are in ſuch Proportion to 

each other, as are the Cubes of their like Sides. There- 

fore it will be as 1 (which is the Cube of 1) is to 

the ſolid Content in the Table, ſo is the Cube of 
the Side given, to the. ſolid Content requir'd. There- 

fore, if the Number in the Table be multiply'd by 

the Cube of the given Side the Product will be the 
ſolid Content of the ſame Body. | 


[ Ws A 23 F camęle 
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 ſaperficial 


7.663119 the tabular Number. 
— — 
613049552 

15325238 

32641833 

7663119 


33241-8696 32 the ſolid Content, nearly the ſame as 
| | (before; 
20.645 729 the tabular Number. 
144 the Square of che Side. 


82582916 
” 82532916 
_ 20845729 
= þ 972. 984976 the ſuperficial Content. 


By Kale and Compaſſes. 


turn d three times over from 7.63119, will at laſt fall 

upon 1321.86, ez:. the ſolid Content. 

And if you apply the ſame Extent twice from 

20.645 729, it will at laſt fall upon 2972-98, c. the 
ſuperficial Content. | OW: 


Example 


Part II. 
Example 1. If the Side of a Dodecaedron be 12 
A1 before) what is the Gontent ſolid and 


| Extend from 1 to 12, (the Side) that Extent, being | 


ES as 


8 
©; 
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Example 2. If the Side of an Octaedron be 20 
Inches, what is the Content ſolid and ſuperficial 2 


4714045 the tabular Number. 
SZ3ooo the Cube of the Side. 
| 3771.2360000 the ſolid Content. 
3.464102 the tabular Number. - 
4800 the Square of the Side. 
1385.640800 the ſuperficial Content. 
By Scale and Compaſſes. 


Extend from 1 to 20, that Extent, turn'd three 
times over from 47 14045, will at laſt fall upon 
3771.236, the ſolid Content. The fame Extent 


turn'd twice over from 3.464, Sc. will at laſt fall 


upon 1385.64, the ſuperficial Content. 


S AAA 


S VII. How to meaſure any irregular 


Solid. 


F you have any Piece of Wood or Stone that is 
] craggy and uneven, and you deſire to find the 
Solidity, put the Solid into any regular Veſſel, as a 
Tub, a Ciſtern, or the like, and pour in as much 
Water as will juſt cover it; then take out the Solid, 
and meaſure how much the Fall of the Water is, and 
ſo find the Solidity of that Part of the Veſſel. 
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Examble. Suppoſe a Piece of Wood or Stone to be 
meaſur'd, and ſuppoſe: a Tub 32 Inches Diameter, 
into which let the Stone or Wood be put, and coyer'd 
with Water; then, when the Solid is taken out, ſup- 


poſe the fall of the Water 14 Inches, ſquare 32, and 
multiply the Square by 78 54, the Product will 
be 804.2495, the Area of the Baſe; which multi- 
ply'd by 14, the Depth or Fall of the Water, and the 
Product is 112 59.49, Cc. which divided by 1728, 


the Quotient is 6.5 1 Feet; and ſo much is the ſolid 
Content requir d. . „55 = 


= 


CHAP. 


CHAP. V. 


Practical Queſtions in MEASURING. 


Queſtion 1. J F a Pavement be 47 Feet 9 Inches long. 
| and 18 Feet 6 Inches broad, I demand 
how many Yards are coritain'd therein? 


£7: — _ 
47 9 18.5 

18 6 | — — 
376 0 2 22875 
47 38200 

23. 106-6; =: 4775 

S & © — _ 

$$ EC 9 9)883-375 
— 98.1 
3833 4 6 


Anſwer, 98 Yards 1 Foot. 


„„ 
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| Queſt. 2. There is a Room, whoſe Length is 215 
Feet, and the Breadth 17.5 Feet, is to be pay'd with 
Stones, each 18 ot a ſquare: I demand bow many 
nl = K 


21. 1:5 
8 1.5 
„5 
1505 e 
215 — 3 
2.25 Area of one Stone. 
2.25) 376. 25 (167 FX 
1512 
1625 


50 Anſwer. 167 Stones: : 


Queſt. 3. There is a Rqom 109 Feet 3 Inches about, 
and 9 Feet 3 Inches high, which is all (except two 
Windows, each 6 Feet 6 Inches high, and 5 Feet 9 
Inches broad)- to be hung with Tapeſtry that is Ell 
broad; I deſire to. know how many Yards will hang 


the ſaid Room? 
From the Content of the Room, ſubtract the Con- 


tent of the Windows, and divide the Remainder by 
the Square Feet ina Yard of Tapestry. 


8 
2 
& 
= 
25 
5 
2 
3 
4 
* 
- 
* 
: 
k 


3-73 


\ 
. 
£ 


* we eee ee e ee 2 1 


— 
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3.75 ; 109.75 Length | e 5275 
11.25 54875 a 2875 
wc, ag d 3450 

98775 —— 

7-379 


01 5.1875 Content of the Room. 
74.75 Content of the Windows ſub 


74-750 


11. 1.25)946: 437583: 59 


4043 
6687 
106 25 


300 
Anſwer, 83.59 Yards. 


WR If the Axis of a Globe be 27, Inches, 1 
demand the the Content ſolid and ſuperficial ? 3 


3.1416 
209.4 
—— — 
157080 
219912 
62832 


86. 39400 The Cireumſerence 


"Prathical Quits. Pare Il, 


86.394 the Circumſerene. I; 
27.5 the Diameter, 
431970 
604758 
172788 


602375 $250. the ſuperficial Content 


1 1 at 


I Of 


395-9725 a ſixth part. 
| 27-5 5 


19798625 
27718075 
7919450 


10889, 24375 the Solidiry in Socks 


6.3 Feet ſolid. 
Anſwer 8 Feet ſuperfici lu. 2 
Queſts 3. There is the Fruſtum of 2 Globe, the 247 
Diameter of whoſe Baſe is 24 Inches, and the Alti- _ 
tude thereof is 10 Inches; what i is the Content ſolid * 
and ſuperficial ? 
Find the Superficies as is directed in Pag. 188, and 


find the Solidity by the firſt Theorem in Pag. 190. | 
24 7854 7854 20 = 
24 $28 -; 0 20 
96 47124 314-I6000 400 

48 | 34978 o 

— 1 

578 N 


452.3904 
314.16 add. 


. 


766. 55 4 the Curve Superficies. ; 
2.3504 the Baſe add. | N | 
ns re 1 1 4 2 

The whole ſuperficial con- ] 
| tent in Inches. 


is 


— — 
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1 


12 X12 =144 
| Z 


432 . 
100 the Square of the Alt. add. 


532 the Sum. 

10 multiply by the Alt. 
85 5320 

5 236 multiply. 


e eee eee, 


Fd 


31920 
15960 
10640 
26600 


2785.5520 the Solidity in Inches. | 
Queſt, 6. If a Tree girt 18 Feet 6 Inches, and be 


24 Feet long; how many Tuns of Timber are con- 
tain'd in that Tree? | | 


| 1 3 
; 4)18 õ the Girth, 
| 4 7 6 
; 18 6 0 
"Hh. #  &- > 
SI 2 
21 4 8 3 Here I multiply by 
6 6 and by 4, becauſe 6. 
128 4 1 6 
3 


44005103 4 6 0 


. 
"of 3 Anſwer, 12 Tuns 33 my Inches 6 Parts, 


1 


Note, 


2 — — — — 


* 5— — 
395-9725 a ſixth Pare” 
a 
27718075 5 0 
7919450 (9 DE 


10889.24375 the Soldipin Inches 


Feet ſolid. 
. Anſwer 3 (G3 Feet ſuperficial. 4 
| Queſt» . There is the Fruſtum of a Globe, the 


Diameter of whoſe Baſe is 24 Inches; and the Alt 


tude thereof is 10 Inches; what is the Content ſolid 
and ſuperficial ? £38. 
Find the Superficies as is directed in Pag. 188, and 
find the Solidiry by the firſt Theorenrin fag 190. 
96 7854 20 
8 400 20 


8 : 
- < 
os * 


C1 ws 4 
473 229075 


47124 * 16000 400 
4 OO Leer 6 


35270 


452-3904 
— . 


vs. 5504 the Cm 
* 3904 the Baſe add. 


5 1 714 

420.23 | The whole ſuperficial Con- 
1218.9408 tent in Inches. 

”" 


123 


4lo) 


I2X12@5 144 
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Pg 


| bs 


— 


100 the Square of the Alt. add. 
- 532 the um, 
die mulbiphy by the Ak 


| —ͤ I: 


5320 
31920 
15960 
10640 
26600 


——— 


Weft. 6, If a Tree girt 18 Feet 6 
24 Feet long; how many Tuns of Timber are 
rain'd in that Tree? 8 


410)5113.4 6 © 


"704.0220 the Solidity in Inches. 


F. I. | 
4)18 6 the Girth, 


21 8 Here I multiply by 
„ 


— — 


12 33 3 
Auſwer, 12 Tuns 33 Feet 4 Inches 6 Parts, 
nn ; 9 Note, 


— — II. ü 


— Feer of Timber is a Tan, and 50 
 Dowda Load. Ui of > Ne 
Te, alſo,” That 4 Feet broad, 4 Feer-deep, and 3 
ET of Fire-wood, _ 1 Orb 

Feet. +5 


- * a 


5 | al | 7 8 
5 . ß ˙— 5 5" 31 2:58 Baſ 
» ͤ 6 5 tins ot © nas apfdect Inc 
e 10c = 92-9 he Depth. 5 2 mod fro 
HS E007 6 n024 upc 


Anſwer, 11 Floors <6F Feet. 


2 18 Feet ſquare, and a Foot N 8 
of Earth, that is, ages : 


M1 3.86: Queſt. 


279 


2 5 199m 1 202554 On MEF 1 | 
| Queſt, 8. There is a Roof cover'd with Tiles, 
3 | ho Depth on bath Sides (with ther ufnal Allow- 
* Ince at the Eayes) is 35 Feet 6 Inches, and the 
Length 48 Feet 9 Inches; bow —_y Squares of Ti- 


lng. Ce contain'd therein ? > 


T, N ** 32 4 þ . 

* X * 2 . X 8 

18 22 a desi * 8 hs F. I. 1 { . * e 55 * 1 

1 2 . 4% 5 292 £5 -.48: - 9. 1 \ v2 — — 3 

bs * _ * 2 

it 3209 at Fs 0075310 fl wo bars; 
24 4 6 
17 6 0 


"17130. 7 's 8 
auſwer, 17 Squares 30 an: 


Queſt. 9. There is a Cone, whoſe e at the 
Baſe is 42 Inches, and the perpendicular —_— 94 
Inches, and it is re we _ cut off two ſolid Feet 
from the top End* 31 demand what Lengil 
upon the Perpendicular "anſtbe ea o@? 


Wi. IG 
- ; = 
#* , * 
2 
2 
Fs 
a 8 1 
. E | 4 4 - 
* 
oy - ob * 


55417324 l 


1745 90104 —— 
3713023 1.8864 enen 2254403 


jon ; , 
. o * 
4 * 


42410 6288 2097: 245.4 8. 1 IT'S I 


Alt the ſolid Bodies are in triplicate Reaſon of dei 
Sides by Exc. 12, 12994218 3 and 11, 33s 8 
therefore it will be, WE | 
Solidiry of the Cone. Cube Ak. Solidiry_ of 2 Feet. 
43410-6288 : 8320484 :: 3456 : 


3456 
4983504 
— — ——— 
2491752 of - : 
42410.0189)2370458304(66124 the Cube of the 
: 4 bo = * Length. 

- 2648605 76-7 2 175 8 7 LI ; a 
1055740 „ „„ 


„ 66¹ 24 


1 1847 36000 Reſolvend. 


1212- 3 


439648 
42970: 92 | Diviſor » 


| 27 
togog 


I 1463944 


fiber. The Length upon 
be 40.43 Inches, If it bad been 3 Feet, the 
9 v 


147003507 Subtrabend. 


37732493 


had _ ou Inches, Cp) 


the Perpendicutzr maſt 


tuo feet was © bereite the Bottom, or 


greateſt End, then from 43470. 6289 ſubtract 346, 


54 and the Remainder is 39954-6288. "Sus oye 
© 43410.6288 : 830584 : + 39954-6288 
830584 
——— — 
1558185152 
3196370304 
x 1997735440 
<p 1198638864 
eee 
43410.6288) 3 3 185675407-2 2192(76 44s 901.4 
275823524 int 
o 
n 
420 ũ 2243 
2952" 2457 
. 
— =, 
7 
a 10888000 
: 273 
| 24843 
— — 
248703 


fois, It muſt be cut at 91.4 Inches from the 
unn or 1.6 Inches from de . 


Queſt. 


. ˙ Oveſtrons Parcll. 


Chap: 5 Practical Queſtons. 283 


--Ozef. 10. If a Square Piece of Timber be 12 Peet 
e If a Square Pe of the greater 
1 Inches, and the Side of the Square of the 
leſſer Baſe be 3 Inches; how far muſt I meaſure from 
the greater End, to aut off 5 ſolid feet? 


Firſt, find the Length of the 1 Pyramid, * 

the Difference between 21 and 3̃ is 18: then, 
Diff. * great. Length. 
As 18 : 2 21 : 4, 

So I find the whole Th of the Pyramid 14 Feet, 
or 168 Inches. 

The folid Content of the whole Pyramid is 24696 

Inches, and the folid Content of 5 Feet is 8649; 
which  ſubtrafted from 24696, there remains 16056 
Inches. Then, the Cube of 168 (the Length) is 
4741632. Then, . 
224656: 4741632 :: : 16056: 
308 2752, whoſe Cube Root is 145.54 ; ſubtract 
this Root from 168, (the Length) and there remains 
2 2.46 Inches, Which is the Length 6 of 5 ſolid Feet at 
the great! End. 


Queſt. 11, Three Men La a Grindi Stone of 
40 Inches Diameter, which coſt 20 Shillings ; of 
which Sum, the firſt Man paid 9 Shillings, the fe- 
cond 6 Shillings, and the third 5 Shillings : 1 de- 
mand how much of the Stone each Man "muſt 
down, proportionable to the Money he paid? 


All Circles are in duplicate Reaſon of their Diame- 
ters, by Eucl. 12, 2 
Square the Semidiameter, which makes 400. Then 


on WI E.- 
20 2 45704: 9: 180. 


This 180 is the Square of the „ 
2 belonging to the firſt Man. 


And, 


9 th 8. g 
And, 20: 400: 6 120. 


This 120 is the Square of the Semidiameter + ofthe | 


F 


8 22 52 100 


B | This 100 0 the Square of the Semidiameter of the 
Circle belonging to the third. 


Then, from 400 (the Square of the Semidiameter 
of the Stone) ſubtrat 180, and there remains 220, 
whoſe ſquare Root is 14.83 Inches; which ſubtracted 
| from 20 Inches, (the Semidiameter) there remains 
5.37 Inches, which is the Breadth of the or 
dag el the Stone which muſt be ground down by 

the 
Then, from 220 ſubtrat 120, and there remains 


14.83, and there remains 4.83 Inches, the Breadth 
of the Ring, or Part to be ground down by the ſecond 
Man. The third muſt” down the Remainder, 
| Which is 10 Inches, the Square Root of 100. 


| This Queſtion may very eaſily and ſpeedily be per- 
form'd Geametrically, as in the annex'd *. 7 | 


* 
— — 
2 2 x 
47 +» £ 12 


| 287 2 ? i {3 *A 
| 'I 7 Z * D. Yo 
zi to zu dug: zan 38.1 } Nn 
Fd, 
i * l 1 : 


FR 
IQ 


- 


100 whoſe ſquare Root is 10 ſubtrat that from 


4 
- of Þ 


\ 


18 


Practical Queſtions. 
1 


2 0 
8 
. 
4115 
8 | 
TY: m 5 c | 
Fi n the Centre © ſtrike the Circle AC BD, 


irſt, upon 
and efoſs it at Rigbt-Angles with the two Diameters 
Ag aud CD : Then divide the Semidiameter A ©, 
(which ſuppoſe. 20) in Proportion, as 9s. 6s. and 5 4. 
(the ſeveral Sums paid by the three Men) by the 
Points E and F; fo ſhall AE be 9, EFs, and FOS: 


Then divide EB into 2 equal Parts in d, and upon d. 


as a Center, ſtrike the Semicircle EaB; and divide 
FB into 2 equal Parts in c, and upon c, as a Center, 
with the Radius cF, ſtrike the Semicircle FbB : So 
have. you the Semidiameter OC divided into three 
ſuch Parts as the Stone ought to be divided; and 
Circ®s ſtruck thro* thoſe Points, will ſhew how 
much each Man muſt grind for his Share. 


Queſt. 12. A Gardner he had an upright Cone, 
Out of which ſhould be cut him a Rolling- Stone, 
The biggeſt that e'er it could make: 
The Maſon he ſaid, that there was a Rule 
For ſuch Sort of Work, but he had a thick Skull 
Now help him for Pity's Sake. 
Anſwer, it muſt be cut at one third Part of the 


l. 


226 Part Il 


Seel. 13. There i is a Ciſtern, whoſe Depth is ſe- 

ven Tenths of the Width, and the Length ĩs ſix Times 
the Depth, and the ſolid Capacity is 367.5 Feet. 1 
demand the Depth, Width, and L and how 
many Buſhels of Corn it wil bold? 


Firſt, You muſt find three Numbers, in Proportion 

to the Depth, Width, and Length, thus; ſuppoſe 
the Depth 7, then the Width will be 30 and the 
Length 42; which multiply'd together, the Product 
is 2940, which is the ſolid Inches in a Ciſtern, whoſe 
Depth is 7, Width 10, and Length 42. But the ſolid 
Inches in the Queſtion are 635040 (= 357.5 X- 1728) 
then the Cube of the * Width is 1000. . 8 it 
will be, 


2940 : 1000: 634040 * 216000, s 
Cube Root is 60, which is the true Width; 7 Tenths 
thereof is 42, the Depth; and 6 times -42-is 252 In- 
ches, the h: which three Numbers being mul- 
_ tiply'd together, the Product will be 635040. If 
theſe ſolid Inches be divided by 21 50.42, and the 

is e Buſhels, or 36 Quarters, 7 
Buſhels, 1 Peck, 4 Piats. And ſo much will the 


Ciſtern hold. 


Queſt. 14. Suppoſe, Sir, a Buſbel be exactly round, 
Whoſe Depth being meaſur d, 8 Inches is found, 
If the Breadth 18 Inches and balf you diſcover, 

This Buſhel is legal all England over. 
But 2 Workman would make one of another Frame ; 
Sev'n Inch and a half muſt be the Depth of the ſame © 
Now, Sir, of what muſt the Diameter be, 
Thar it may with the former in Meaſure agree? 


e 9D DP we 


- 136900 
Aulus 
4 ; 27389 x 
239573 


1 206031 


eg * 


2130.4 the ſolid Inches in 2 dane, 
15 7. $)21504352(486 72336 


8 — > 
3533 4 *4 4 650 3 > N. 
304 
8 542 
"ps 175 
262 
a 270 . 
450 
PINS +. 
S378? ws 
*£ 
4 * 


„ 


* 


7854 


Queſtions. Part II. 


*. 


aftrical 
0h Sv N 


+7$54(286.72335 (36 5. os 66(15. 107 
1 a 8 « 


gr — 

39793 29)265 *' 
52360 261 

- $236 8 

386104 
382 


38207) 2 56600 * 
; Anſwer, The Diameter muſt be 19:107 Inches, if 
| the Depth be 7.5 Inches. e 
Ke. 15: In the midft of a Meadow: well ſtored 
. 8 7 
I took juſt an Acre to tether my Aſs; 
N mayn't more is Acre o 
9 9 i Fl 
By: Problem 10, Section IX, Chap. I, find the 
Diameter of a Circle containing an Acre; balf that 


will be the Length of the Chord. 
The Work. - 
660 Feet, the Length of an Acre. : 
| G6 Feet, the Breadth of an Acre. 
3960 
3960 6 
43560 the ſquare Feet in an Acre, 


5 = 
— 
= 


Chap:75. Prata Que dar 289 


——_— * 1· 1 772254 25 43 | 


$5460. $920(23545 Diamer. 5 
+ 


— 117.75 half. 
43154 — 
57 229 
465k a6 2 
4705) 23559 

23525 75 


| Anſiver, The Card muſt be 117 Feet and g Inches. 


4 | 2 Kiln that is 26 Feet 6 


* 7 
* 


4 


272.23 the Area of the old one. 
8 = 


816.75(28-57 
4 | 


Anſwer, The Side of the new one muſt be 29 Feet, 


— 


OSS 


a RR.OoO CP] 


/ the Depth being 
” Gallons will each Ciſtern hold? 


26.3 

26.3 

789 
1 a 
526 ” IP 


: 691.69 the $quare. 8 1 


— 


1.38057 8 

670483 „ 
469 l 

74) 1438 3 

: 8 


———— 


© 742. 9)69700 | 
66861 


i 


-N Tue Diameter of the greater is 37.19 Inches. | 


7 
af 
1 

. 

2 

1 
_ 
a * 
3» » 
9 
* 
* 
„ 
bb 
_— 
* & 
1 
Z 
>. 
TY 
n 
1 
1 7 
I 


"pn — 
69 — — Square of the leſſer Citern Diam 
7854 | | 


ons ©... \ 
| 2055885 --- - et 
333252 
484183 
$43-253326 Area of the Baſe, 
$2.5 


— — 


2716276520 = | 
08 Se . — 
2716266630. 2 3 


262056150 folid Contene i in Ingbes. 
282)285 20.799(101-137 Gallans. - 


357 S 
1059 = — 


103 


Note, That 282 folid bub Gan kle or Beer Gal- 
lon, and 235, 2 Wha — 


And 259.05 is the $qu W the Diameter of a 
Circle that will hold 2 Gallon of Ale at an inch * 
8 36549 4:74} = HD 


* 8 4 
L * 
E Y 
* © e O 
— 


id the Square of the Diawener by 355.03, and ma 
EI CF 02 Mogas 


339.05) 1383. 38 6.55 
306230 * • ͤ4—ã— b 
189930 19265 

1037 7706 

19265 


The Content of the greater 202.2825 Gallons. 
Queſs. 18. If the Diameter of a Cask at the Bung 


be 32 Inches, and at the Head 25 Inches, and the 
Length 40 Inches, e Ale-Gallons. are con- 


tain'd therein? 
= OE oO 359 
25 "rn BM > 8 Y 
125 64 1077 
50 96 | 
625 1014 Square of the Bung Das 


1024 the fame. | 
625 Square of the Head Diameter, 
—ů— 
1077)267 3 (2.48 
| II 40 
75 7120 — 
; | - 8820 99.20 


204 gr 
Anſwer, 99.2 Gallons. 


294 5,10 Prada cal — | "Pare 1 


. Othermiſe, Tou may find à mean Diameter, 

work Scale and Compaſſes; thus: ſaber 35 from 
32, and there remains 2, which: multiply d by , the 
Product is 4.9, which added to 26, the Sum is 29.9. 
Then extend the Com ſſes from 18.95 to 29.9, that 
Extent, turn'd twice from 40, (the Length) will fall 
upon 99-6 Gallons ; ſomerhing more than before. 


19. There is a Stone 20 Inches long, 15 
Inches broad, and 8 Inches _ which _ bs 217 
Pounds; I demand the Length, Br Thick- 


neſs of another of the ſame © Rid and 7 Shape, which 


weighs 100 found: 


*"The Cube of 20 (the Length) is 8000. Then, a 
Furl. 11.33.) | f 

217: $000 :: 1000 : 16870646; whoſe "Cube 
Root is 33.28 Inches, the Length of the Pas * 
ing 1000 Pounds. Then 85 | 


20 : 33-28 :: 15 2 24:96 
=: 3za8d 3: 35 13.312 


— The Length— 33.8 7 
5 r 4J The Breadth— 2496 Inches. - 
| The Thickneſs 13.312 LH 


Del. 20. "It an *Jron-Buller,* whoſe Diameter is 
4 Inches, weighs 9 Pounds, what will be the Weight 
of another Buller, (of the fame * whole Diame- 
ter is 9 Inches ? 


The Cube of 4 is 64, tat cube of 9 is 729 : : 
Then, Gy Excl. 12. 18.) | 
15 


15 
64: 9 :: 729: 102.515 
„ 


Anſwer, It weighs 102 8 4 ere. 


, 
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. 21. There is a -ſquare Pyramid of Marble, 
. NQueſi; 21. There is a | 
. of its Baſe is 5 Inches, and the Height 
thereof 15 Inches, and its Weight is 12 Pounds a 
Quarter ; 1 demand the Weight of another like ſquare 
Pyramid, each Side of whoſe Baſe is 30 Inches? 


The Cube of 5 is 125, and the Cube of 30 is 25200. 
Then, (by Eucl. 12. 12.) 3 | | 
| Y = t6 


125 2 12.25 1: 27000 2 2646. 
a Anſwer, The Weight is 2645 Pounds. 


Queſt. 22. There is a Ball, or Globe of Marble, 
whoſe Diameter is 6 Inches, and its Weight 11 
Pounds 3 what will be the Diameter of another Globe 
of the ſame Marble, that weighs 500 Pounds? 


The Cube of 6 is 216. Then, 


* 2 
11: 216 :: 500: 818.1818. 


| Whoſe Cube Root is 21.4 Inches, the Diameter ſoughe: 


Queſt. 23. There is a Fruſtum of a Pyramid, whoſe 
Bafes are regular Octagons; each Side of the greater 
Baſe is 21 Inches, and each Side of the lefler Baſe is 
9 Inches, and its Length is 15 Feetz I demand how 
many ſolid Feet are comain'd therein ? 


4. 284 


— — — — * 


8424 the tabular r Number, Page 78. 
27-1 #gp Fenn 5858 
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74 e 
5356 | = — — 
— 185 5 9144 
1144. 3208 = — | 
15 — ME 
> 2 237 30.3 
572105 
11443308 
144017164. 952001 19.2 
276 ; wth 
1224 S CE EE 
oy, A i 


 Anſiver, 119.2 ſolid Feet. 


Queſt. 2 24. There is a Fruſtum of a Cone, the Dia- 
meter of the greater Baſe is 36 Inches, and the Diame- 
ter of the lefler Baſe is 20 Inches, and the 13 
Height is 215 Inches; I demand the Le ſolid 
Content 3 whole Cone, and alfo the 


id Content 


of the given Fruſtum ? _ = 
Firſt, Find the Length of the —_ 1 thus ; 
From 36 ; 
ſubtr. 20 


16 : 215 2:2 36 ; 5 | 
So the Length of the whole Cone is 483 3 Inches. 
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| Then Cad — —_ of the Ns Cone. 


36 | 1017.8784 
36 52.161 
216 10178781 
108 6107270 
——ç— 10 
1296 20357 
7854 i 5089 
— — Feet. 
3184 1728) 164132.95(34.58. | 
6480 — 3 
10368 5 8612 
9072 17008 
14568 
Area Baſe 1017.8784 | — — 
744 


Thus 1 find the Solidiy of the whole Cone 94-98 Feet, 
Bus find the ſolid Comment of the top Part that is 


©7354 


7834 the Area of Unity. 
. + + "+ * 40d the Square of 20. 


3)314-16Co Area of the leſſer Baſe. 


10472 5 third Parr. 
268.75 Altitude of the top Part, 


| — — 

_ 1728)z28143. 5000(16.28 Feet. 

. | — ͤ—— 8 A 

10863 

—_—. 

OT 
1166 


Content of the whole 94-98 "Ip 
Content of the top Piece 16.28 


. 


Content of the Fruſtum 78.7 


* 


ws 


"Queſt, 25, If the top Part of a Cone contains 
26171 ſolid Inches, and 200 Inches its Length, and 
the lower Fruſtum thereof contains 159610 ſolid 
Inches ; I demand the Length of the whole Cone, and 


the Diameter of each Baſe? 
— 4S620I 5, 
26171 g 44. 
480000 135781 the Sum. 


; Be | | 


Ia. fs % 


o 
* » 
» r bb 
4 & 7; % X | 


ey 1 
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'J 26171 : 8000900: 22 185781: $6789891, whoſe 
Cube Root is. 384.3 inches, the Leagth-of the whole 


\ 


. me he Diameter of the les _ thus ; 


Y 3='Y 


_ 
et 
3 


— — : 
393+565 Area of the lehr Baſe. > $6 12 
Then, by Prod. 10, Sed. IX, Chap. L 
1.2732: 392.565 
- 1.2732 
785130 
Tit 1 1177625 | 
RI, | 2 
785130 
392565 


2 
2 7582.35 


42)99 


e 4431581 
8 1 
| $465)25237 
22325 
—— 
2912 


$ 
d 
d 
d 
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Teſſer Deng. Ter Pn. Greater Leng, Gr; Diam. 
Again, W 384.3 4294 


Inches. 


The Diameter of the greater Baſe — 42.94 
The Diameter of the- er Baſe =— 22.35 


— 


| Que. 26. There is a Fruſtum of a Cone, whoſe 


ſolid Content is 20 Feet, and its Length 12 Feet; 


and the Diameter bears ſuch Proportion to the 
lefſer as 5 to 23 I demand the Diameter? 
$xX Sm= 25 esse 
2X2= 4 — | 
1 — 4) 2005 Feet. 
The Sum 39 Theſe 5 Feet are the Tri- 
: "FI RI IRE on. 


Thea, 1: 1.27324 :: 4: 6.3662 
So the triple Square of a mean Diameter is 6. 3662. 


„ 29 : 6.3662 :: 25 : 4.080897. 


This 4.080897 is the Square of the greater Diame- 
ter, whoſe ſquare Root is 2.020123 Feet, which is 


$2 2424147 ·ͥ S 2 9.69659 
So the greater Diameter is 2424147, and the leſſer 


; 


Diameter is 9.69659 Inches. 


RAueſt. 27. There is a Room of Wainſcot 129 Feet 
6 Inches in Circumference, and 16 Feet 9 Inches 
high, (being girt over the Mouldings;) there are two 
Windows, each 7 Feet 3 Inches high? and the Breadth 
of each, from Cheek to Cheek, 5 Feet 6 Inches; the 

| Breadth of the Shutters of each is 4 Feet 6 Inches; 
the Check-Boards and Top and Bottom Boards of each 
| Window, 


The Lengrh of the whole Cone 384.3 


| | | : 2 — — —. 
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Window, taken together, .is 24 Feet 6 Inches, and 
their Breadth 1 Foot 9 Inches; the Door-Caſe 7 Feet 
high, and 3 Feet 6 Inches wide; the Door 3 Feet 3 
Inches wide; I demand how many Yards of Wain: 
ſcot are contain'd in that Room? FE 


| - ay F. I. 
; 129 6 YI 
wh Rs 4 C 
- Ix" 0 29. © 
8 {7 © 
64 9 1 — w_ 
$8 4 32 7 3 
— — 16 3 9g Half. 
: ; 48 11 3 
1 2 
———— — 
wy 97 10 6 
: N I. | SB x 
= 24 6 
5 SY 
12 9 24 6 


24 
11 4 6 Half, 18 4 6 


re US. 


| 2 
F. J. os — — 
3 NN 3 & 
— U— F. J. 
36 3 3 6 
A 
39 10 6 24 6 
: 7 8 
* mee. — 
79 5 © - 2 


p o 8 * * * < L N = = 
r 2 rere 
" * — FC.» * X j 2 
Y * - x7 A * 3 * d 4 A 
4 8 8 7 ? p 5 * 5 ** 
* * n "tht aa * Fee . 4 1 "=D 10 


and the 
Length, Breadth, and Height? 


Suppoſe the Breadth 2, then the Height muſt be 


a 
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The Coment of the Room 2169 1 6 
The Shutters, at Work and half 97 10 G 
The Door, at Work and half 34 1 6 
The Check-Boards, cc. 85 9 0 


2 _ 2386 10 py 
| The Window Lg an 
Door-Caſe aeg =y EY 


252 * 
Anſwer, 253 Yards 5 Feet. 


Queſt. 28. There is a Wall which contains ibn; 
Cube Feet, and the Height is 5 times the Breadth, 
Length 8 times the Height; What is the 


10, and the Length 80; which three Numbers mul- 
tiply'd together, the Product will be 1600, and the 
Cube of 2 is 8; then ſay, 

1600 3 8 :: 18225: 91.125. 


Then the Cube Root of 91. 125 is 4.5, which is the 


Breadth ; then 5 times 4.5 is 22. 5, _— and 
8 times 22.5 is 180, the Length, 5 


Queſt. 29. There is a May- pole, whoſe Top-End 


was broken off by a Blaſt of Wind, and the Top-End, 


in falling, ſtruck the Ground at 15 Feet Diſtance from 


the Foot of the May-pole, the broken Piece was 39 


Feet ; Now I demand the Length of the May-pole ? 
By Eucl. 1. 47. the Square of the Hypothenuſe of 


>... any ed Triangle, is equal to the Sum of the 
the Baſe =s „ 


There 


66) 


ot hd 


WW ww wh 
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— 


Therefore, from the Square of 39 ſubtract the 
Square of 15, the ſquare Root of the Remainder is the 
Piece ſtanding 3 to which add the Piece broken off, 
and you haye the whole Length. | 


117 1 Eg > 


| ED j — 


1 1 | | 
39 15 | 


1521 225 
225 | | 


* 


1298036 
9 
660396 
396 


2 n 


22» 


The piece ſtanding is 36 Feet. 
The Piece broken off is 39 Feet. 


The whole Length 75 
Quests 30. 


A May- pole there was, whoſe Height J would know ; 
The Sun ſhining clear, ſtrait to work 1 did go: 
The Length of the Shadow, upon level Ground, 

Juſt ſixty five Feet, when meaſur'd, I found 
A Staff I had there, juſt five Feet in Le | 
The Length of its Shadow was four Feet one Teath 2 
How high was the May-pole, I gladly would know * 
And it is the Thing you're deſir d to ſhow. | 


wes ----* By 


— I RPaLar3con 
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_ By Eacl. 6. 4. —_ 
ak : Ab :: AB : BW. 

That is, 


4.1: 5 23 6s 2 79.26, 


80 1find the Height of the May-pole to be 79 Feet 
mater af beige San: * 


8 


* 


Here AB re the Length of the Shadow of 
the May-pole, and BC the May-pole ; aA the Shadow 
of the Staff, and Ab the Staff. | 


Queſs. 31. What will be the Diaeneter of " Globe, 
when the Solidky and ſuperficial Content thereof are 
equal ? | x 


If the Diameter be 1, the Solidity will be . 6236, 
and the ies will be 3.1416; that is, as x to 6. 
And to find the faperficial Content, we muſt multi- 
ply 3.1415 by the Square of the Axis, or Diameter, 
and the Product is the cial Content. And for 


te Solidity, multiply .5235 by the Cube of the Axis, 
28 1 the 


S. FTBS USE. 


8 8 TR | 
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the Product is the ſolid Content: Therefore, becauſe 
+5236 is a ſixth Part of 3.1416, we muſt take 6 for the 
Diameter ſought, For if $1400 be multiply'd by the 
ſquare of 6, viz. by 36, the Product will be 223.0976, 


and if .5236 be multiply's by the Cube of 6, viz. 


by 216, the Product is likewiſe 113.0976, the Soli-- 


dity equal to the Superficies. 


Therefore, 6 is the true Anſwers. 


Queſt. 32. What will the Axis of a Globe be, when 
the Solidity is in. Proportion to. the Superficies, as 18 


08? 


Becauſe the Solidity and Superficies is as 1 to 6; 


when the Axis of the Globe is 1, it will be 


$': 18. : : 6 13.5. 


So the Diameter ſought is 12 2, 


If the Proportion of the Solidity to the Superficies 


had been as 8 to 18, then it will be 


So then the Diameter will be 2 17. 


The Reaſon of theſe Operations, both in this and 
the laſt Queſtion, is from Algebra. 
Queſt. 23. There are three Grenado-Shells, of ſuch 


Capacity, that the ſecond Shell will juſt lie in the 
Concavity of the firſt, and the third in the Concavi- 


2 the ſecond. The Solidity of the Metal of the 


Shell is _ to its Concavity, and the Solidity 
of the Metal of the ſecond, to the Concavity, is as 7 to 
53 and the Solidity of the third, or leaſt Shell's Me- 


tal, to its Concavity, is as 9 to 4. Naw, ſuppoſi 
the Diameter of the firſt, or greateſt Shell; to be 16 In- 
1 D 


3 ches, 
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and allewing every ſolid Inch of Iron to wei 
| Ounces, I demand the Diameter of the two 
Shells, and the Thickneſs and of Metal of 
every Shell, and alſo the Weight of every Shell? 

| The Cube of 16 is 4096; then, 

5 1 5236 8 4096 : 470066 


The half thereof is 1072-3328, which is the Solidity 
of the Metal of the ae Sel, alſo of the Con- 


I. 


. 2 F 8 1052 3328 2048, 
The Cube Root of 2048 is 12.699, which -is the Dia- 
meter of the ſecond Shell. 
The Sum of 7 and 5 is 123 A 


: $ : 2 1072.3328 : 446.805. 
This 446.805 is the ſolid Content of the u 


of the ſecond. 
3236 1:3 446.80 853. 233 


The Cube Root of 853. 333 is 9.485, * 
the leaſt Shell. 


The Sum of 9 and4 is 133 then, 
„ 446.05: : 137.47846. = 
This 137.47846 is the ſolid Content of the Concavity 


| 5236: 1 2: 13 7.47846: 262. $639. 
The Cube Root of 262.5639 is 640345 the Diameter 
of the leaſt Shell's Concavity. 


From 16 the Diameter of the greateſt, 
ſubtr. 22-699 the Diameter ofthe ſecond: 


= ' V 3-301 g 


balf i== 1.65 der the Thicke of Mal ofthe g 
From 
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ma, A 


- 


ty 


H 


— 
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From 12.699 the Diameter of the ſecond, 


ſubtr. 9-485 the Diameter of the leaſt, * 


3 


Rem. 3.214 


half i= 1.607 the Thickneſs of Metal of the ſecond. 
From 9.485 the Diameter of the leaſt, 


ſubtr. 6.403 the Diameter of the Concavity. 


I 


Rem. 3.082 


half 11. 541 the Thickneſs of Meral of the Ieaft. 


The Metal of the greateſt is 1072.33 ſolid Inches; 
which divide by 4, (becauſe every ſolid Inch is a 


Quarter of a Pound) the Quotient is 268.08 Pounds, 


The Metal of the ſecond is 625.52 ſolid Inches; 


which divided by 4, the Quotient is 156.38 Pounds, 


the Weight of the ſecond. 
The Metal of the leaſt Shell is 309. 32 ſolid Inches; 


which divided by 4, the Quotient is 77.33 Pounds, 


the Weight of the leaſt. 


The Diam. & ſecond Shell 12.699 aches 
of the ( leaſt Shell — 24878 . 


The Thickneſs Cgreateſt 1.65 
of the Metal Second 12928 Inches. 
of the leaſt— 1.5415 . 

| teſt 268.08 


: The Weight 558 156.386 Pounds. 
55 eaſt— 77.33 


— 


- 
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A SHORT 


APPENDIX. 


Shall not — the whole Art - 
. { ſeveral Books 
1 ee already in Pee, writ by better 
GY Hands) but (ball only lay down ſome 
WS ſhort practical Rules, . any Arti- 
— ficer, or others, may find — 
of Liquor in any Veſſel upon Occaſion... 


ee eee eee 
PROBLEM I. 


To find the ſeveral Multipliers, Diviſors, and 
FCauge points belonging to the ſeveral — 
now uſed in England. 


 282)1.0000(.003546 Multiplier for Ale Gallons. 
231)1.0000(.004329 Multiplier for Wine Gallons. 
268.8) 1.000(,0037202 Multip. for Corn Gallons. 
_ 2150.42 )1.000(.00046502 Multip. for Corn Bulhels. 


So, if the ſolid Inches in any Veſſel be multiply'd 
by che faid Multipliers, the Product will be Gallons 


— 


in the reſpective Meaſures; or, dividing by the Di- 
viſors 282, 231, or 268. 8, the Quotients will ne. of 
wiſe be Gallons. L 
Note, That 282 ſolid Inches i is a Gallon of Ale, or in 
Beer- Meaſure ; 231 ſolid Inches is a Gallon of Wine- 
Meaſure ; 268.8 ſolid Inches is a Gallon, and 2150.42 


ſolid Inches is a Buſhel of Corn Meaſure. the 
For circular Area's, the W bee 3 and Qu 
Diviſors are to be uſed. 2 
5 an 

282)78 63 98 062785 Maltiplier for Ale A ene by 


231).785398(. C033 99 Multipl. for Wine Gall. 
2785338) 282. (355.05 Diviſor for Ale Gall. 
785358) 23 1. (294. 12 Diviſor for Wine Gall. 


+785398)2150.42(2738 Diviſor for Corn ien . 
The ſquare Root of the Diviſor is the Gauge · Point. 1 
The Gauge- CAle-Meaſure, is 16.79 _ fro 
Point for 4 Wine-Meaſure, is 15.19 = 
Squares in © Malt-Buſhel, is 46.36 : _ 
The Gauge-Point ( Ale-Meaſure, is 18.95 Ea 
for circular Fi- 4 Wine-Meaſure, is 17-15 eve. 
en thaw Malt-Buſhel, is 32.32 4 5 

x; nex 

tity 

Px ROB LE N II. may 

To fiad the Area in Ale, or Wi :ae-Gallons, of I. 
any rectilineal plain Figure, whether Triaus ra: 


gular, Quadrangular, or Mult angutar. 


© reſolye this Problem, you muſt, by Chap. I, 

| Part II, find the Area in * and then bring 
it to Gallons, by dividing that Area in Inches by the 
proper Diviſor, vix. by 282 for Ale, or by 231 for 
Wine; or elſe by Multiplication, by .003546 for 
Ale, or. by 004328 or” z and the 

Produtt will be Age 


_ — — | 2 bY — 
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Example. Suppoſe a Back or Cooler in the Form 
of a Parallelogram, or Long Square, 250 Inches in 
| th, and 84.5 Inches in Breadth, what is the Area 
in Ale or Wine-Gallons ? FF 


. Multiply 250 by 84.5, and the Product is 21125, 

the Area in Inches, which divide by 282, and the 

| Quotient is 74.9 Gallons of Ale; or multiply'd by 
3 546, the Product is 74. 9092 5 Gallons, nearly the 

fame z and if 21125 be divided by 231, or multiply d 

by . 0043 29 it will give 91.45 Gallons of Wine. 


By Scale and Compaſſes. 
Extend the Compaſſes from 282 to 250, that E- 
tent will reach from 84.5 to 74.9: And, 


Extend from 231 to 250, that Extent will reach 
from 84.5 to 91.45. 


Note, The Area's of all Superficies are always to be 
utiderſtood to be 1 Inch Deep, otherwiſe, it could not 
be ſaid that the Area of ſuch a Parallelogram, Circle, 
cc. is ſo many Gallons. | 

Having found the Area of a Back, or Cooler, the 
next Thing will be to find out the true Dipping or 
Gauging-Place in that Back, that fo the true Quan- 
tity of Worts may be computed at any Depth, which 
may be thus done. _ 


I. When the Bottom of the Back is cover'd all 
1 over (of any Depth) with Worts, or other Liquor, 

then dip it in eight or ten ſeveral Places, (more or 
eſs, according to the Largeneſs of the Back) as re- 


1, Nnote and equally diſtant from each other as you can 

ng yell do, noting down the wet Inches and decimal 

he Parts of every Dip. e 

= 2. Divide the Sum of all thoſe Dips by the Number 
df Places you dip'd in, and the Quotient will be the 


nean Wet of all thoſe Dips. Ep 


| 312 7 5 22 N Seck. 1. 


3» 1 
Back (if you can) that juſt wets the ſame with that 


mean Dip, and make a Notch or Mark there for the 


no Waning Finer er ck; 
Then, if any of Worts (which covers 
the whole Back) be or gaup'd at that Place, 
and the Wet Inches fo — ly'd — the 
Area of the Back in Gallons, the Product will ſhew 
how many Gallons of Worts are in that Back at that 
Time, provided the Sides of the Back do ſtand a 


Right a0gJes with the Bottom. 
ae TIO T COUT s css 


ProBLEM III. 


25 3 of a Circle being given in . 
to find the Area . in _— or Mine- 
Galloas. 


F the 1 oukiply's by 
.002785 for Ale, or by. 003399 for Wine. Fo if it 


. be divided by 359.05 for Ale, or by 294-12 for Wine, 


the Products or Quotients will be the OTTER 
Wine Gallons. | 


Suppoſe the Hamas of a Circle be 72.6 
Inches, what will be the Area in Ae or Wine-Gal- 
lens ? 
The Square of 32.6 t. 
Then 359-05) 1062. 7602.9 599 Area in Ale Gall. 
294-12) 1062.76 (3.6132 Area in Wine Gall. 


Or 1062-76 X.002785 = 2.9598 Ale Gall. 
3 8 3.6133 Wine Gall. 


784 out ſuch a Place by the Side of the 


FEC 
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By Scale and Compaſſes. 
Extend the Compaſſes from 18.95 (the Gauge-Poine 


for Ale) to 32.6 (the Diameter) that Extent will reach 


from 1 to a 4th Number, and from that 4th to 2.9599 
Gallons. Or, extend the Compaſſes from 1 to 32.6, 
that Extent turn'd twice over from 00278 5, will at 
laſt fall upon 2.9599. 

For Wine extend from 17. 15, (the Gauge-Point 
for Wine) that Extent turn'd twice over from 1, will 
at laſt fall upon 3.6133 Gallons. 

Or thus : Extend from 1 to 32.6, that Extent will 
reach from ,003399 (being turn'd twice over) to 
3.6133 Wine 2 | 


PROBöL EM IV. 


The Tranſverſe (or Longeſt Diameter) and the 


Conjugate (or Shorteſt Diameter) of an 


_ Eliipfis (or Oval) being given, to find its Area 
in Ale or Nine-Gallous. 


J* the Rectangle, or Product of the two —— | 
that is, of the Length and Breadth of the Oval, 
be divided by 359.05, or multiply'd by 002785 for 
Ale, or divded by 294.12, or multiply'd by. 003339 
for Wine, the Quotients or Products will be the Ale 
or Wine Gallons requir'd. 


Example. Suppoſe the longeſt Diameter be 37 4 
Inches, and the ſhorteſt Diameter be $54.6 Inches, 
what will be the Area of that OyaP? 


Multipl y 


— r 


3 _ Appendix. | Sect. 1 . 1. 
Aer 81.4 by 54-6, and the Product is 4444-44; ; 


359.05 14444-44( 12.28 Area in Ale-Gallons. 
294-12)4444-44(15.11 Area in Wine-Ga'lons, 
Or 4444-44 x 785 = 12.38 Ale Gall. 
And 4444-44 X 03399 =15.11 Wine Gall. 


By Scale and Compaſſes. 


Firſt, find a mean Proportional between 81.4 and 
$4.6, by dividing the Diſtance between them into 
two equal Parts, and the middle Point will be at 
£6.6, which is the mean Proportional (that is, the 
Diameter of a Circle equal to the Oval) Then ex- 
tend the Compaſſes from 18.95 (the Gauge-Point for 
Ale) to 66.6, that Extent turn'd twice over from 1, 
will at laſt fall upon 12.33, Ale Gallons; And ex- 
tended from 17.15 (the Gauge-point for Wine) to 66.6, 
that Extent rurn'# twice over from 1, will reach at 
Iaſt to 15. 11 Wiuc Gallons. . 
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ProBLEM v. 


To find the Content in Ale or Wine-Gallons of 
any Priſm, what Firm ſoever its Baſe is of. 


IRST find its ſolid Content in Inches (by Sect. 

I, 2, 3, of Chap. II, Part IL) then divide that 

Content in Inches by 282 for Ale; or by 231 for 

Vine, the reſpective Quotiears will be the Content 
in Wine or Ale-Gallons. —- 

Otherwiſe, you may find the Content of a Priſm 

by finding the Area of its Baſe in Gallons, (by Pro- 

. II. of this * and — that Area 

by 


5 Seb. : 2 ; Of Ga:girg. 5 315 
by o the Tua's Height, or Depth wichia, the Product 
++ 3 will be its Content in Gallons. | 


-y 
— 


* 


eee Suppoſe a Tun, whoſe Baſe is a OI 

gram right angled, its Length being 49.3 Inches, 
its Breadth 36. 5 Inches, and The Depth of the Tun is 
42.6 Inches ; the Content in Ale and Wine-Gallons 
is requir*d, 
Tune Length, ſa. and Depth, being multi- 
ply'd continually, the Product is 76656447 3 3 Which 
divided by 282, the Quotient is 271.83 A'e-Gallons : 
And divided by 231, the Quotient is 331.84 Wine- 
Gallons : And by dividing by 2150.4, fuch a Ciftern 
will be fouad to hold 35. 55 Buſhels of Corn. 


By Scale aud Compaſſes. 


Extend the Compaſſes from 282 to 36 5 (the 
Breadth of the Baſe) that Extent will reach from 
49.3 (its Length) to 6.38 Ale-Gallons, the Area of 
the Baſe; then extend from 1 to 42.6, (the Depth) 
that Extent will reach from 6.38 (the Area of the 
* to 27 1.5 Gallons (the Content.) | 


bn D 


ProBLEM VI. 


of 7 fand the Content of a Ci, whoſe 1 are 
alike and parallel, but unequal, being the 
Eruſtum of a Pyramid. 


IND the Area of each Baſe, and a mean Pro- 
portional between them, and multiply the Sum 

of 'thoſe three by one third Part of the _— or 
Height, and the Product is the Content. 


E e 2 Example. 


216 
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Example. — a Tun, whoſe Baſes are Paral. 
lelograms, the Length of the greater is 100 Inches, 
and its Breadth 70 Inches; the Length of the leſler 
Baſe 80, and its Breadth 56; and the Depth of tie 


Fun 42 Inches, the Content in Ale and Wine-Gal- 


lons is requir'd. 

Mu'tiply 1c0 by 70, the product is 750co, the 
Area of the greater Baſe; and 80 multiply'd by 56, 
the Product is 4480, the Mea of the leſſer Baſe; then 


multiply the two Area's into each other, and the 


Product is 31350coo, whoſe ſquare Roe is 2285 
_ 2 geometrical mean Proportional. 


— 
* 


f The greater Area 7000 
_ The ſeſſer Area 4480S add. 
The mean Proportional 5600 


282)239120(847.94 A. G. 
231)z39120{1035,15 W. G. 


Avpendix _ | See. I. 
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PROBLEM vn. 


To find the Content of a Tun, whoſe Baſes are 
parallel and circular, being the Fruſtum of a 
—_— 23 ES 


Loo 2 find the content as in the laſt Problem, 
(plying the Sum of the Areas of the 


two Baſes, and a mean Proportional, by one thisd 


Part of che Depth. 


But it will be a ſhorter Way to find the Area of a 
mean Circle in Gallons, and multiply that by the 
Depth, thus: To the Rectangle of the greater and 
leller Diameters add one third Part of the Square of 
the Difference of the Diameters, that Sum is the 

uare of a mean Diameter which divided by 
359.05 for Ale, or by 294-12 for Wine, gives the 
Area of a mean Circle in Ale or Wine-Gallons, 
which multiply'd by the Depth, gives the Content. 


Example. Suppoſe the greater Diameter 80 Inches, 
and the leſſer Diameter 71 Inches, and the Depth 
34 Inches, the Content in Ale and Wine-Gallons is 
requir'd. | 

Multiply 80 by 71, and the Product is 56 80 to 
which add 27, (a third Part of the Square of the 
Difference of the Diameters) and the Sum is $5708, 
which is the Square of a mean Diameter; which 
divide by 359.05, and the Quotient will be 15.895 
Gallons the Area; which mukiply by 34, (the 
Depth) and the Product will be 540.43 Gallons, the 


> 43 


Content, 


By Scale and Compaſſes. 


Add the two Diameters together, and take half 
the Sum, which is 75.5, which take for a mean 
Diameter: (tho* it is not exact, yet it will be near 
enough the Truth, if the Difference between the 
Diameters be not great) extend the Compaſſes from 
18.95 (the Gauge- point for Ale) to 75.5, (the mean 
Diameter) that Extent will reach from that 34, (the 


Depth) to a 4th Number, and from that to 540. 


Gallons, the Content. 


And if you extend the Compaſſes from 17.15 (the 
| _ int for Wine) to 75.5, that Extent will 
_ * 34 {twice turn'd over) to 659.7 Gallons 


of Wine. 
The Method uſed by the. Gaugers for all ſuch Tuns, 
is to take the Diameter in the Middle of every 10 
Tnches, that is, at five Inches from the Bottom, and 


at 15, and at 25, Oc. 


Then they find the Area to every one of theſe Dia- 
meters, and enter them in their Books. Then, when 
they ſurvey, they take the Wet Inches and Parts that 


the Liquor in the Tun is in Depth, and every. 10 


Inches they take the reſpective Areas, and remove 
the ſeparating Point one Place toward the right 
Hand, and for what odd Inches of the Depth above 


the even Tens, they multiply the next Area by them, 


and ſo add all the ſeveral Products together, and the 


Total will be the Gallons of Liquor in the Tun. 


Examt le. Suppoſe the Diameter at $ Inches from 


the Bottom be 63 Inches, and at 15 Inches from the 


Bottom 67 Inches, and at 25 Inches 7c Inches, and 


at 25 Inches from the Bottom, the Diameter is 73 


Inches. Now the Area anſwering to 64 Inches, is 
11.4078 Gallons; and to 67 Inches, is 12.5022 
Gallons; and the Area to 70 Inches, is 13.647 Gal- 


lons; and to 73, is 14.8415 Gallons: Then, ſup- 


poſing the Depth of the Liquor in the ſaid Tun be 
| found 


— Ceo ² ²—- oC ood AO -W- w 6 SRI 


r 


found to be 33.6 Inches: Now, to caſt up this Gauge, 
firſt, in the Area anſwering to 64. Inches, being . 
multiply'd by 10, that is, by removing be ſepa- 
rating Point a Place towards the right Hand, it 
will be 114.078 Gallons; and the next will be 
125.023 ; and the next 136.47 Gallons: Now theſe 

three will be the Content to 30 Inches deep. Then, 
to find the Content of the 3.6 Inches, multiply the 
next Area 14.8418 by 3.6, and the Product is 53.4305 *: 

Add all theſe together, and the Sum is the whole 
Quantity of Liquor in the Tun, 


The Content at 10 Inches deep 114.078 
The Content at the next 10 Inches 128.023 
The Content of the next 10 Inches 126.470 


The Content of the 3.6 Inches $3.47 © 
ns 5 : : COM 0 
: The whole Quantity of Liquor 2 
* in the Tun of 8 * 
ia- * | | * | 
«| SHS NN STISS 
nat | : f os 5 | | : 
3 PROBLEM VIII. 1 
| | 5 
. | | 3 a 4 
g g To find the Dip or Fall of a Tun. J 
be Uppoſe the Tun, laſt mention'd, was fo phe'd, 
| that when the Bottom is but juſt cover'd on one 
Side, the Liquor is 4 Inches deep on the Side oppoſite, 
SY How much muſt be allow'd for the Fall of this Tun; 
* that is, how much Liquor is there in the Tun ? 
5 The Diameter in the Middle of 4 Inches from the 
72 Bottom, is 61.6 Inches; and the Area anſwering 
15 thereunto, is 10.568; which multiply'd by 2, (that 
22 is, half 4) the Product is 21.136 Gallons; and fo 


much Liquor will juſt cover the Bottom. 


But, 


- 320 | 1 2 Appendix. | Sect. I. 
- Bur ſuppoſe it was ſet ſo much on one Side, as to 
be zo Inches deep on one Side, when the Liquor on 
the oppoſite Side juſt cuis between the Bottom and 
Staves, how much Liquor will there be in the 
Tun? 
Square 
| re by the top 


he bottom Diameter, and multiply that 


Sum by 1077.15 for Ale, or by 882.36 for Wine; 
multiply the Quotient by the Depth, the Product is 
the Content. | ES 

The bottom Diameter of the fore-mention'd Tun, 
is 61 Inches; and the Diameter at 30 Inches from 
tae Bottom, is 71.5 Inches; the Square of 61, is 3721; 


which multiply d by 71.5, the Product is 26605 1.5; 


this divided by 132.5 (the Sum of the Diameters) 
the Quotient is 2007. 936; to which add 372 1, (the 
Square of 61) and the Sum will be 57 28.936; this 
divided by 1077.15, the Quotient is 5. 3186; 
which multiply d by 30. (the Depth) the Product is 
159.558 the Gallons of Liquor in the Tun. 
When the Fruſtum of a Cone, or Pyramid, is cut, 
by a Diagonal Plain, thro* the Extremities of the 
| Diameters, (as the _—_—_ in the Tun repreſents) 
ſuch Solid is cali'd a Hoof, {Vide Ward's Young Ma- 


thematician's Guide. Pag. 414.) 


iFi-te the Hoof of 2 ſquare Wellem, Mead of 


. dividing by 1077-15, divide by 846 for Ale, or by 
£93 for Wine. All the reſt of the Work is the ſame. 


PR O- 


Diameter, and divide the laſt Pro- 


Squa 
duct by the Sum of the Diameters, and to the Quotient 
add the Square of the bottom Diameter, and divide the 
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PROBLEM IX. 
To Gange a Copper.- 
ET ABCD be a ſmall Copper to be gaug'd. 
| one Eng 


Take a ſmall Chord, or Packthwi 


faſt at A, and extend the other to the oppoſite Side of 


the Copper at B, where make it faſt, or cauſe ſome 
Perſon to hold it very ſtrait; then fet one End of the 


Inſtrument in the Bottom of the Copper at C. and 


move it to and fro, till you find the neareſt Diſtance 


to the Thread (as at a); This Diſtance, aC, is the 
Depth of the Copper, which ſuppoſe to be 47 Inches. 


In like manner, ſet the End of the Rule upon the 
Top of the Crown at d, and take the neareſt Diſtance 


to the Thread, (as dg) which ſuppoſe 42 Inches, 
this ſubtracted from aC, 47, the Remainder 3 is the 


Altitude of the Crown. re | 
To find CD, the Diameter of the Bottom of the 


Crown; | 


Meaſure AB, the Diameter of the Top, which, ad- 


mit it be 99 Inches, then hold a Thread fo as 2 


Plummet at the End thereof may hang e 
„ by 


2 


* Appendix. Sec. b 
C, by which Means you will find the Diſtance A a. 
Do the like on the other Side; ſo will you find alſo 
the Diſtance, cB; which ſuppoſe 19.5 Inches each, 
add theſe two together, and ſubtract their Sum (vis. 
25) from 99, and the Remainder is 64 Inches, the 
Diameter at the Bottom of the Crown. The Diame- 
ter which touches the Top of the Crown, may be 
found by the Sliding-Rule to be 65 Inches. 

— Raz. i2 £22 u Content of the Copper from the 
Crown upwards, (that is, the Part ABkh) the Depth 
gd being 42 Inches, you may take a Diameter in the 
Middle of every 6 Inches of the Depth, which ſup. 
poſe to be as in the ſecond Column of the followiag 
Table, the Numbers in the third Column are the re- 

ſpective Areas in Ale-Gallons, found by Problem III; 
the fourth Column ſhews- the Content of every 6 
Inches ; all which being added together, the Sum 
will be the Content of that Part, ABkb ; that is, fo 
much as it will hold after the Crown is cover d. 
Now, if the Crown be taken for the Fruſtum of a 
Sphere, the Content (by the latter Part of Sect. II. 
Pag. 190.) will be found to be 28.75 Gallons. 


But may be more readily found, very near the 


Truth, thus: _— 
' The Diameter, CD, was found to be 64, and the 
Area to this Diameter is 11.408; this multiply'd 


by half the Crown's Altitude, viz. by 2.5, gives 


28.52 Gallons, the Content of the Crown. 

The Content of the Part hkDC, is 57.925 Gallons ; 
from which ſubtract the Content of the Crown, 
28.52 and the Remainder is 39.415 Gallons, and fo 
much Liquor will juſt cover the Crown. 


Parts 


eh 
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1 


Content 


N Parts | | | 
f the Diameter.| Areas. [of every 
Depth] | 6- Inches. | 


95.3 125.2945 151.767 
90.1 22. 6095 135-657 
85.0 [20.1223} 120.73 

80. 17.8246 106.947 
75.2 [15.7499] 94:499 
70.5 13.8426 83.05 

I 56. 2.13191 72.791 
The Sum _ oe 
To juſt cover the Crown 29.415 
The whole Content 794.966 


* M ©, 6 © 0, 


By Scale and Compaſſes. 


| You may find the Areas anſwering to every 1 of 
the Diameters, tbus; 55 


Extend the Compaſſes from the Gauge Point to the 


Diameter, that Extent being turn'd twice over from 


1, will at laſt fall upon the Area of that Circle : 


Or, being turn'd twice over from 6, will give the 


Content of that 6 Inches of the Depth. 


Example. Extend the Compaſſes from 18.35 (the 
Gauge-Poimt) to 95.3, that Extent turn'd twice over 
from 6, will at laſt fall upon 151.76 Gallons, the 


Content of the firſt 6 Inches. And fo of the reſt. 


\ 
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Dor . 
To compute the Content of any Cloſe Cast. 
N order to perform this difficult Part of Gauging, 


| the three following Dimenſions of the Cask mutt 


Viz. 4 The Head-Diameter, within the Cask. 
The Length of the Cazk, 9 


_ obſery'd, 


1. That the Bung hole be in the Middle of the 
Cask; alſo, that the Bung-ſtaff-and the Staff oppoſite 
to the Bung-bole are both regular, and even within. 


2. That the Heads of the Cask are equa], and truly | 


circular ; if ſo, the Diſtance between the Infide of 
the Chine to the Out · ſide of its oppoſite Staff, will be 
the Head-Diameter within the Cask, very near. 


3- With a fliding Pair of Calipers, (made for that 
Uſe) take the ſhorteſt Diſtance, or Length, between 
the Outfides of the two Heads; from that Length ſub- 
tract 1 + Inch (more or leſs, according to the Larze- 
neſs of the Cask) for the thickneſs of the Head : The 
Remainder will be the Length of the Cask within. 


But if the Cask be empty, you may take the Length, 


by putting a ſtrait Rod in at the Tap hole, and ailow 


for the Thickneſs of the Head. 


Now, by theſe Dimenſions, one would think the 
Content of the Cask was perfectly limited; but it 
will be caſy to perceive, by the following Figure, 

| that 


In taking theſe Dimenſions, it muſt be careful 
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Seck. I. Of Gauging. =: 
that the Diameters and Length of one Cask may de 
equal to thoſe of another, and yet one of thoſe Cask 
may contain ſeyeral Gallons more than the other. 


2 As for Inſtance, the | B 


Figure ABCDF is ſuppos'd AE. SG, 


to repreſent a Cask: Then * £5 
it is plain, that if the L. K 
outward cury'd Lines, 
ABC, and FGD, are the 
Bounds, or Staves of the 
Cask, it muſt needs hold 72 | | 
more than if the inner prick'd Lines were the Bounds, . 
or Staves; and yet the Bung- Diameter BG, and 
Head-Diameters CD and AF, and Length LH, are 
the ſame in both thoſe Casks. | 

Wheance it appears, that no one general Rule can 
be given, whereby the Content of all Sorts of Casks 
can be gaug'd. And therefore Gaugers do uſually fup- 
poſe every Cask to be in ſome of theſe Forms. 


— N : i ; 
7 


1. The middle Fruſtum of a Spheroid. 
2. The middle Fruſtum of a Parabolick Spindle. 
3. The lower Fruſtums of two equal Parabolick 


Conoids. 


4, The lower Fruſtums of two equal Cones. 


1 the Staves of the Cask be very much curved, 


(as che outward Lines of the laſt Figure) then the 
Cask is ſuppoſed to be the Middle Fruffum of a Sphe- 
roid. ES | 


2. If the Staves (between the Bung and Head) be 
ſomething leſs curved, then the Cask is taken to be 
the Middle Fruſtum of a Parabolick Spindle, 


3- If the Staves (between the Bung and Head) * 
very little curved, then the Cask is taken to be the 


lower Fruſtums of two _— Parabolick Conoids, a- 
F i 


* 


the Bung and Head) be 
prick'd Lines in the laſt Figure) then 
taken to be the Tower Fruſtums of two 
abutting or joining together upon one 


te. 
34 
5 5 


| 
of 


are ſeveral Rules laid down in Books of 
for finding the Content of each ſeveral 

I think the ſhorteſt and moſt practical 
to find fuch a mean Diameter which will 


7 


; 


o 


reduce the d Cask to a Cylinder. Thus, 


Exam. the Bung-Diameter be 32 Inch 
the Head-Diameter 24 Inches,. and the feng 40 
the Content in each Variety is requir c. 

The Difference between the Bung and Head-Dia 
meters is 8; which multiply'd by .7, the Product is 
$.6 3 which added to the Head-Diameter, the Sum 
is 29.6, the mean Diameter: The Area anſwering 
_ thereunto, will be found (by Prob. III.) to be 2.41 
—  Ale-Galjons: which multiply'd by the Length, the 
Product is 97.4 Gallons ; and ſo much is the Content, 
if it be the ficſt Form. | 


bein, if che Difference of the Diameters 8 be 
muluply'd by 65, the Product will be 3.2; whici 
added to the Head-Diameter, the Sum is 29.2, for the 
mean Diameter; and the Area anſwering thereunto, 
is 3.3746 Gallons; which multiply'd by 40, (ht 
th) the Product is 94.98 Gallons, Content, 


if i be of the ſecond Form. 


rr 


vow 


00 
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"WP if the Difference 8 be d by „ 
the Product is 4.8; which added to the Head-Diameter, 
the Sum is 28.3, the mean Diameter 3 the Area 

-2 thereunto is 2.31 Gallons; which multiply's by 40, 

* gives the Content 92.4 Gallons, for the third Form. 


| 3 the Difference 8, 3, matiply'd wb 3 „ the 

product is 44; Which added to the Head- Diameter, 
of makes the mean Diameter 28.4, the Area thereof is 
1 W 224633 which multiplyd by 40, the Product is 
al 89.85 Gallons, for the third Form, 
u 


By Scale and Compaſſes. 


d- 

e. Extend the Compaſſes from the Gauge point 18.943 

Ir to the firſt mean \ omen 29.6, that Extent will 

4. reach from the Length 40, to 2 fourth Number, and 
then to the Content, 37.4 Gallons, 

= Again, Extend from 18. 55 to 29.2 (the 8 

mean Diameter) that Extent turn'd twice over from 


40, will at laſt fall upon 94. 98 Gallons. 


Again, Extend from 18.95 to 28.8, (the third 
mean TN that Extent, turn'd twice over from 
40, will at laſt fall upon 92.4 Gallons. 


Again, Extend from 18.95 to 28.4, (the fourth 
mean Diameter) that Extent, turn'd twice over from 
40, will at laft fall upon 89.85 Gallons. 


Alcho' 1 have all along made Uſe of the Line of 
Numbers upon the common Two-Foor, or Eighteen- 
Inch Rules, for the Reaſon n'd in the Preface 3 
yet the Rules may eaſily be apply'd to the Sliding- 
x ag thus : To And the Area of a Circle in Gallons, 
the e-point upon D, (that is, a ſingle Line 
of Numbers) - I —_— (that is, a double Line) 
| then 


228 
then ST any Diameter open. D. is the Atea 
upon C, thus: | 
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To ſind the omen of the cu, laſt mention'd, 


the firſt Form, 


Set the Gauge-Point 18.95 upon D, to hs Length 
40 upon C; then againſt the mean Diameter 29. 6 
upon D, is 97.4 — oe Conner upon C. | 


And againſt 29.2 (the next mean Diameter) on 
D, is 94-9$ Gallons on C. 


And againſt 28.8 (the next mean Diameter) on 
D, is 9. Gallons on C 


And againſt 28.4 (the laſt mean Diners) 0D 
v85.85 Gallons on C. 5 5 
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4 TABLE of the Segment Fs Circle 
whoſe Area i is Unity. 
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- The Uſe of the Te of Segments, 


18 to find the Ullage, or Quantity of Liquor re- 
in a Cask, whoſe Axis is parallel to the Ho- 
rizon, the Surface of the Liquor — Heads of 


22 


wy 


f The RULE s, 


To the Wet or Dry Inches of the Bung-Diameter 

; add a competent Number of Cyphers; then divide 
It by the whole Diameter, the Quotient found in 
the Table under the Title V. S. gives a Segment; 
which multiply'd by the whole Content of the Cask, 
the Product ſhews the Quantity of Liquor in the 
Cask, if the Dividend Was the Wer R or the 


_ Ullage, if it was the Dry. 


Let there be a Cask in Form of a Cylinder, whoſe 
| Bung-Diameter is 29 Inches, the Dry Part 18, and of 
the Wet 16, and the Content 80 Gallons; How many In 
Gallons are wanting to fill the Cask? | ; 03! 


Divide the BY, Inches, 13, by 29, the Bung- 
Diameter, and the Quotient is 448; find the t — 
firſt Figures .44 under V. S. and the Segment againſt 
tis 4238; to which add a proportional Part for the 
» and the whole Segment will be 4332; which mul - 
phy by the Content of the Cask, the Product will 
34.584 Gatoes ; and ſo much the Cask wants of 


Note, If the Cask be in the Form of a | Cylinder, 
or near that Fi the Table will give the Ullage 
_..exatt enough; if it be a ff Cask, then 27 
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1. By the Bung and — find ſuch a 
mean Diameter as ou judge will reduce the pro- 
e's Gack oo. © Cyia er, and ten Od hs Coat 


2; From the Bung-Diameter ſubtract the mean 


Diameter, and take halt the Difference. 


3. From the Wet Inches ſubtract the aid half 


Difference; reſerve this Difference, chen uſe this 
Proportion : 


As the mean Diameter is to 100, 
ſhe Diameter of the Tabular Circle) 
o is the reſery'd Difference, Z 


| to a Verſed Sine in the Table. 
Then, if the Tabular * hs mukiply's into. 
the Content (as before) the Product in de the 


Quantity of Liquor in the Cask. 


Example. Let the Cask be the fas as in Page 225. 


of the firſt Form, where the Bung- Diameter is 32 

Inches, and the mean Diameter 29.6, and the Con- 

tent 97.4 Gallons; and ſuppoſe the Wet Inches 19. 
to find the Quantity of Liquor in the Cask. 


From 32 From 19 
ſubtr. 29.6 ſubtr. 1.2 


- Rem. 2.4 Rem 17.8 reſery'd. | 


a Half 5 1.2 


8 | 29.6 100 :: 17.8: ,6o, the V. S. 


Y | 
The Segment to 60 is. 6265, which multiply'd mY 


97-4 the Content, the Product is 61 Gallons, the 


Quantity of Liquor qa the Cask. 


332 ET” Sect. I. 

if the Dry Inches had been given, by the fame 
Method you might have found the We or what 
the Cask wanted of being full. 


To find what Quantity of Liquor is in a Cask, 
when its Axis is perpendicular to the Horizon, vix. 


Vw ben it ſtands upright upon one of its Heads. 


4 Comm rene Cack. 


To do this, you muſt know how to calculate the 
Area of any Circle, between the Bung and Head, 
whoſe Diſtance from the Bung, or, Middle of the 

_ is given; which may be done by this * 


As the Square of half the Length of the Cask, is to 
the Difference between the Bung and Head. Areas; 
ſo is the Square of any Circle's Diſtance from the 
Bang, to the Difference between the Bung-Area and 
the Area of that Circle, wiz. the Area of the Liquor's 
. | | — 
No 


from the Bung-Area ſubtrad one third 
of the aforeſaid Difference, wiz. between the 
— and the Area of the 5 Surface : 


Bung, and the 
Quantity of Liquor is either above or under half the 


Example. Let us again ſup- 
poſe the Cask in Page 325, 
— Length is 40 Inches, 
Bung- Diameter 32, and Head- 
Diameter 24, and ſuppoſe the 

Wet Inches, SH, 26 Inches. 
- The Square of half the Leng. 
is 400. the. Diſtance of the 
s Surface from ihe 
31 is 6, whoſe Square is 36; | 
_ the Area bot the Bung D. 2. 85 19 Ale EEE and the 


Area 


— . n e 6 nt +” . a. 


SEL _ - = Gangizg. 9 233 


Area of the Head D 1. 6042 z the Difference 1 1.2477. 


. 
400: 1.2477: : 36: 1 


One third is o 


- From 2.8519 Bung-Area, 
ſubtr. .o250 A third of the Difference. 


Rem. 2.8269 
| 6 mult; Diſt. goin the Dang 


———— 


16.9614 Content above the Bung. 
Add 48.7 half the Content of the Cask. 


—— 


65.66 The Qin of Liu th 
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PROBLEM XL. 


> Gauging of M ALT. 


0 | Fad the Quancey ef Male in a Ce or upon. 


a Floor, 
| Air find the Area of the Baſe in Buſhels, by mul- 
tiplying the Length by the Breadth, viding 
the Product by 2150.42, or on by 2150. and multi- 
ply that Area by the mean Depth; (how to take the 
mean Depth, ſee Problem II.) If the Baſe be Circu- 


lar, or Oval, ON 2738. (See Problem 1.) | 


o Y i 


2 4 
0% - 


334 C 
There is 4 Ciſtern, whoſe Length is 84 


Inches, and Breadth 54 Inches, 3 the mean * 
is 43-6 Inches, What is the Content ? 


Multiply 84 by 54, and the Product is 45-36; 
which divide by 2150, and the Quotient is 2.1097 


Duſhels, the Area of the Bottom at x Inch deep, 
_ which multiply'd 3 the 3 43.6, the ! 


is 91.98 Buſbels, the Cont 


2 7 <p Quantity of Malt upon a 3 
_—— 5 Inches, and the Bead 184 
. Depth 5.6 Inches, How many 


Buſhel are there 2 


Multiply 245 by 134, and the Product is 4080 ; 


which divided by 2150, the Quotient is 20.967, the 
Area of the en L. th by the mean 


— 1 


N. Shdiug-Rube. © 


Ling of Numbers upon ſame 
mark'd with the —_— ; pn ku 
ſe uging of Malt; there 
a "x upon the Rule, and upon 


1 
W ſlides 


—— 8d upon 


the ſecond Example, ſet 184 upon the 
5 upon the inverted Line; and againſt 
other Part of the Rule, i is | 2954 upon 


$ 11. 


Lines of Numbers ; all of 
and Breadth againſt ane 


and then, l 


r,, .. 


99999 


RR reren 


18 


or Oy 


Kerfs, eroſſing each other at Right-angles; 


1 Wy Nv Op TV & vo Wo 


EY? Shall not here give the whole Art of 
pA Suueying, but ſuch practical Rules only 
n may be uſeful to the Country Graſiers 
and Farmers, whereby they may find the 
me Content Of any Piece of Land, and 
chat by the Chain So (and for Wane 
ot char, wihs Pole, or Ste; bf half a Rod in Length.) 


RAA RAA AAA 
PROBLEM ſhes <4 
75 fad the Content of a Piece of Land is the 


Form. of a right-angled Parallelegram, or 
Long-Square, or what is ſomething near thas 


Form. | 
O know whethir any Angle in a Field be 2 
Right-angle, or not, may take a Piece of 


Board about 4 or 5 Inches wt and an Inch thick, 


either round or ſquare; and, with a Saw, 


cut wo 
and bore 
a Hole in the middle of the back Side, to pur it 

the End of a Stick. This will repreſent the the Inftre- 


ment ant a Croſs. 


— — 


— 


ib. — — — — 5 — ä ? — 
” -- F » * 


. # 9 | 
. # n * 
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77.30 A 


Jo- 


— 


ing to (e) it is a Right-angle. | 


To meaſure ſuch a Piece of Ground as this Figure 


above: If you meaſure round, and add the oppoſite 
Sides together, and take half the Sum, (if they be not 
al) or elſe meaſure down about the middle of the 


5 12 h and Middle of the Breath; thus, the Side 


: AB being meaſur d, it will be 5,60; (that is 5 


Chains and 60 Links) and the oppoſite Side CD, is 5 
Chains 82 Links; the half Sum thereof is 5. 71: And 
the Side BD is 10.38; and the Side AC 10.22; and 
the half Sum thereof is 10. 30; (it will be the fame 
Thing if you meaſure about the Middle of the Length 
and Middle of the Breadth) then multiply this mean 


Length and mean Breadth together, w7z. 10.30 by 


5.71, and the Product is 58.8130 ; which divide by 


10, (becauſe. 10 ſquare Chains is an Acre) by re- 


moving the ſeparating Point one Place towards the 
IS]. : Left-hand, 


2B «a 442A «+ i 


1 
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| Left-hand, and it will be 5.88130; that is, 5 Acres 
and 88130 Parts; * multiply by 4, and 
off 5 Places, and it will be 2.52520; which 3 
wards the Left-hand are 3 Roods ** chen multiply 


decimal Parts by 40, and prick off 5 Places, and it 
will be 21.00800 ; which 21 the Leſi-hand 
are 21 Perches, E 
so the whole Content i 3 3. 38 
See the Work. 42 
"hx. 
10.30 | 
— ' & KK. 
17130 3 
571 
5.88130 
4 52520 
| 40 
21.00800 | 


cm1 — Ie 


Noze, The Chain here made uſe of, is 4 Poles, or 
Rods in Length the whole Chain being 100 Links. 


But becauſe every Man that may have Occaſion ta 
meaſure a Piece of Land can't procure a Chain, I 
will therefore ſhew how you may meaſure a Piece of 
Land only with a Stick of halt a Rod in Length; 
that is, 8 Feet and 3 Inches: Which Stick — 
into five equal Parts, ſo will che whole Rod be divided 
into ten Parts, and will be thereby adapted to Decimal 
Arithmetick. 


Go 1 85 | Bur 


1 of thoſe Parte of the Stick are 
ſomerhing a rge, (each Part being 19 Inches and 8 
Tenths) it 
. ee , ee 

et 5 in ce s, thus; 
3 Parts and a Half, fetiit down thus . 35. : 


SESDORDSSOSDDS OGG 


PROBLEM II. 
ET u ſweats a Field in . of a Long- 


== and the Breadth ann and a Half; 
What is the Content? 


Mukiply the Length and Breadth ether, and 
— 22 by * 
ee 


8-55 


31.45 5 


3432-5475 


 46þo) 


'_ Appendix. i 


ill 'be-neceſfary to take your Dimenſions 


Square, whoſe Length is 45-Rads 5 Parts anda 


A bd = ww aw 


160, 22 160 ſquare Rods 
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16]0)143]2(8 A. R. . 
128 Facit 8 3 3 


440) 15I263 
| 18 ; 


| a | 5 8 
eee eee 
PROBLEM IM: 


YUppoſe a Piece of Ground in the Form of a Trape- 
zium; the Diagonal BD 13 Chains 60 Links, 
the Perpendicular CE 6 Chains 25 Links, and the 
, Perpendicular AF ; Chains 42 Links, what is the 
Content? - : 


Multiply the Diagonal by half the Sum of the Per- 
 pendiculars. See Seck. Vl. of Chap. I. Part Il. l 


Gga- CE 


8 


Facie 6 2 


240 © a Appendix. Sea. II. 
CE==6.25 13-60 = BD | : 
AF = 3.42 4.83 = 
Sum 9.67- 4080 A. R. .P. 
3 — 10880 Fa s 2 11 
Half 4.83 5440 8 
6.56880 
4 4 
2.27520 
"1 Tas | 
11.00800 | 
By Rods, thus; 
CE=25 Rods, 19.34 
= 13.68 . 5$4.4=BD 
-—  - 
| 16 [0)105 2.09605 
. 
4]9)912(2 
8 
12 


: A. R. p. 


12 


- 


* — — 
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To take the Dimenſions of the Feld. 


Begin at the Angle B, and meaſure in a direct Line 
towards D; but when you come at E ſet up your 
Croſs, and direct one of the Slits to D, and then look 
through the other Slit, and if it exactly hits the Angle 
C, then are you juſt in the Place where the Perpen- 
dicular will fall; but if it does not exactly hit the 
Point, move backwards or forwards till it does fo ; 
then meaſure the Perpendicular, and fet down the 
Chains and Links, or the Rods and Parts ; then con- 
tinue your Meaſure towards D; but when you come 
to E, ſet up your Croſs, and try (as is above directed) 
whether you be in the Place where the Perpendicular 
will fall: Then meaſure the Perpendicular AF, and 
ſet down the Chain and Links, or Rods and Parts; 
then continue your Meaſure to D, and fet down the 
Meaſure of the whole Diagonal. This Way of Mea- 
ſuring is very exact and true; but the common Way 
uled by the Graſiets and Farmers, is to meaſure round 


the Field, and to take half the Sum of the oppoſite 


Sides for a mean Side; but the laſt mention'd Piece of 
Ground being meaſur'd fo, wil come to | 


& kk K® © LO. 
7 © 22, Which is 2 10 more than the Truth. 


8g 3 
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PrRoBLEM W. 
u 0 meaſure an F FE eld, 


HE, 8 irregular Land, is to divide 
| ] inte Trapeziums and Triangles, thus: 


Fiſt view over the Field, and fet up Marks at 


every Angle, and by thoſe Marks you may ſee where 
— * a A BCI in che Nu 
1gUre. \ 


* 
'S 
Py \ 
— . 
PF 
* 4 
— 
8 — — 
& IS * 1 
=_ 5 I 
\ 1 a 7 21 
F4 — 
N \ * 5 
* 
\ — 
: — 
* . 
* 
m—_ 3185 
: Then 
5 - * 


Then begin and meaſare in a direct Line from A 
towards C; but when you come to (a) ſet up your 
Croſs, and try whether you be in a Square to I, (as 
is before directed) and then meaſure the Perpendicular 
> . Ch, L. 

2 J, which is 4.82 ; then meaſure forward again to- 
wards C, but when you come to (b), fer up your 
Croſs, and try whether you be in the Place w_ 

| k 


TT. "Appendes. CT 


the Perpendicular will fall l; "then meaſure the Per- : 


icular bB, which is — * ; then continue your 
Meaſure to C, and _ will find the * Diagonal 
—_—— 


_ 
proceed to meaſure the Trapezium CDHI, be- 


pinning at Cond meaſuring along the Diagonal line 


H; but when you come at (d) ſet up your 


_ Croſs, and try if you be in the Place where. the Per- 
ee 4248 fall: Meaſure the Perpendicular dD, 


. | 

which is 1-46, and then meaſure forward till you 
come at (c), and there, with your Croſs, try if you 

de right in the Place where the Perpendicular will 
fall, and meaſure the Perpendicular c I, which is 


3 Ghains ; and from (c) continue your Meaſure to H, 
Ch. L. ; 


and you will find the whole Diagonal 72.36. 


Then proceed to meaſure the Trapezium HGED, 
beginning at H, and meaſuring along the Diagonal- 
Line towards E ; but when you come to (t ), try 


_ your Croſs if you be in the Place where tlie 


— og will fall; and meafure the Perpendicu- 

Er FC. which is 448; then continue on vour Mea- 

= ſrom (f) till you come to (g). ard there try if 

you be in a Square with the Perpend: cular g D; and 
Ch. L. 

meaſure the ſaid Perpendicular, which is 2. 94; then 

meaſure on from (2) to E, ang vou will fi nd the 


* 32. 


whole Diagonal to be 11. 34. 

Then * the Triangle EPG, beginning « at E 
and meaſu:i ing along the Daſt EU tut you COme at 
(h) aud rhere, with your Croſs, try if you be.in the 


!ace where the Perpendicular will fall; and mea- 
Ch, L. 


ſure the Perpendicular bF, which is 3.14, continue 
your Meaſure to G, and you will find the whole Baſe 
Ch. L. | 
10 be 90323 ; ſo have you finiſh'd your whole Field. 
"> have 


Sed. II. Of Land-Meaſuring. 345 


L have been the larger upon the Explanation of this 
Problem, becauſe molt Grounds lie in ſuch irregular 
Forms, | 
Caſt up the three Trapeziums feverally, and alſo 
the Triangle; and add all the ſeveral Areas together 
into one Sum, which will be the Area of the whole 


irregular Plot, CT. 
See the Work, 
bB= 2.06 . 9.42 dee Set. VI. Chap. 1. 
al 24.82 3.44 Part II. | 
Sum 6.88 g768 
| half 3-44 2826 
555 3.24048 = Area of ABCL; 
— 

dD = 1.46 1 
dl =3.00 2.23 ; 

Sum 4.46 3708 

2.75628 = Area of CIHD. ._ 

fG = 4.49 11.24 

gD=2.94 3-72. 

Sum 7.42 1134 

half 3.71 3402 


4.207 14 = Area of HGED. 


- 


34 
Baſe = 9.12 | 
Half 6 See Sea. V. Chap I. 
Derpend. 3:44 Tat II. | 
1824 
456 A 
1368 . . 
1.421 4 = Avea of the Triangle EFG- . 
= == Area of ABCI. | ” 
2.75628 = Area of CIHD. - 3 
4-20714 = Area of GED. A 
1 * : 8 NV 
Sum 11.63 574 = Area of the whole. 
1 | A 
—— B 
2.54296 
40 by 
| ” . 
21. 71840 
1 . f 
| : 
8 
4 
7 
8 
bh 
4 
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